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WON'T BE ONE OF THEM. 


HER JOB: 


Whether it's a high speed pursuit, a highly coordinated 


narcotics operation or a search for a missing person, 


she needs accurate information — now. M/A-COM's 


OpenSky Wireless Private Network gives her the ability 


to communicate instantly with the dispatcher, other 


police personnel, the ambulance, firefighters, state and 


regional agencies — virtually anyone on the IP-based mobile 


network. Anytime. Anywhere. 


OUR NETWORK GIVES HER THE EDGE: 


The OpenSky digital network Merges voice and data onto 


one radio channel, vastly expanding information-gathering 


capabilities. (For example, she can communicate with the 


dispatcher or other officers while running a license plate 


check in her vehicle — all on the same radio.) There's no need to 


monitor several channels to know what's going on in a crisis. 


And there's a built-in Global Positioning System (GPS) so her 


whereabouts can always be monitored. Also, OpenSky offers an 


affordable alternative to achieve seamless interoperability with 


legacy analog equipment. For increased coverage, capacity and 


quality of service, switch to a better network. Open&Sky. 


OpenSky 


Always on. Always there, 


Call 1-877-OPENSKY for more 
information or visit us on the web. 
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reliable, clean and quiet power. Will it 
eliminate the chemical battery? 
See page 40. 
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Module cards for up to 6 lines 

* Flexible line configuration for 
either a dedicated two- or 
tour-wire full duplex circuit, 
or local control keying 


* Vacuum florescent display 


Why not call a spade a spade? 


Why does Robert H. Schwaninger 
Jr. not call a spade a spade? (“Diver- 
sification: A Case for Local Integra- 
tors,” MRT, April 2000.) His term “lo- 
cal integrators” is simply a fancy word 
for “consultant.” As learned as Mr. 


¢ Squelch and Line activity indicators 


flash upon detecting audio 


* Optional desk microphone, headset, 
handset or gooseneck 


¢ And much more! 


For all the details, just call 


1-800-752-7560 


Schwaninger is, he is speaking from 
a totally different point of view than 
those of us he seems to be address- 
ing. It is almost impossible to relate 
to our situation from his point of view. 

Having operated an independent. 
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two-way radio dealership for the 
past 34 years, I fall into the exact 
category described by Mr. 
Schwaninger. The problem that he 
is not seeing stems from the old 
axiom that “an expert is someone 
from 50 miles away.” This is the 
mindset that one cannot possibly 
know what they are talking about 
if they are “locals.” 

After having operated a dealer- 
ship, one comes under immediate 
suspicion that one is biased when 
doing consulting work, and obtain- 
ing work in that line is extremely 
difficult. Potential clients view 
someone from “the trenches” as be- 
ing narrow in viewpoint and as a 
collaborator with potential bidders 
on any project. 

Although the bias is tough to 
deal with, another factor precludes 
really independent consulting 
work. How often do we seem to 
present a new project to the public 
to obtain support and public fund- 
ing when the project has already 
been engineered, the vendor has al- 
ready been picked, and the need for 
towers, antennas and facilities has 
already been decided? 

By the time the client admits to 
his budgetary decision makers that 
there is a need, the consulting work 
has already been performed by the 
vendor with specifications written 
to exclude competition. Why should 
the client spend dollars for the in- 
dependent advice of a consultant 
when the results might point to 
some other vendor for system 
implementation? 

You don’t ask for advice if you 
suspect you won't like the answer. 

With all due respect to Mr. 
Schwaninger’s experience in the 
industry, he most certainly (in my 
not-so-humble opinion) cannot re- 
late to the actual conditions most of 
us deal with when making the 
change from hands-on to consulting. 

—dim Belanger 


For Regulatory Consultant Robert H. 
Schwaninger’s response, log on to 
www.mrtmag.com, and click on “Let- 
ters from readers.” 
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your system requirements 
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Earth to wireless carriers: Get serious about E9-1-1 


Want to set a comm center/PSAP 
manager’s teeth on edge? 

Ask about wireless 9-1-1 calls. Ask 
whether the public safety answering 


point’s CRTs display location infor- 
mation from wireless phones. 

Then watch the manager’s jaw 
start working. 

The FCC has required wireless 
carriers either to select and in- 
stall network-based location 
equipment, or to sell and activate 
location-capable handsets. But 
carriers aren’t taking FCC dead- 
lines seriously enough. Or in the 
case of network equipment, some 
manufacturers may not be meet- 
ing federal requirements, 

The good news: The nation’s 
landline telephone system allows 
virtually all emergency calls to be 
placed to a single number. [mpor- 
tant—some say, vital—informa- 
tion about the caller and the call’s 
point of origin reaches call-takers 
and responders. 

The bad news: Increasingly, 
emergency calls originate from 
wireless telephones. An estimated 
25% of emergency calls in Con- 
necticut originate from wireless 
phones, just as one example. 

In May, the Cellular Telecommu- 
nications & Internet Association 
said wireless emergency service 
calls totaled more than 51 million 
in 2000—nearly 140,000 per day, 
or 96 per minute. 

Currently deployed technology 
associated with emergency calls 


MOBILE RADIO TECHNOLOGY 


from these phones doesn’t always 
reach the admirable standard set 
by call-handling systems for 
landline calls. 

Wireless carriers that have 
implemented the FCC’s Phase I 
requirements are prepared to de- 
liver a callback number and cell 
site location information to PSAPs. 

Phase II requires carriers to be- 
gin delivering more precise location 
information about wireless calls to 
the emergency number. For carri- 
ers wanting to use handset-based 
technology, the FCC requires them 
to begin selling and activating 
location-capable handsets on 
Oct. 1. This is where high-tech 
kicks in—along with high costs. 

The carriers want someone— 
someone e/se —to pay for their costs. 
PSAPs want someone to pay for 
theirs. “Cost recovery” it’s called in 
the business. 

My landline phone bill includes 
an 18-cent E9-1-1 tax, but my wire- 
less phone bill doesn’t. How much 
tax would cover my local PSAP’s 
costs? Wireless carriers’ E9-1-1 cost 
recovery probably won't be listed 
separately, but the PSAP’s might. 

Enhanced 9-1-1—the 9-1-1 ser- 
vice that provides detailed caller 
information—is a partnership be- 
tween government and industry. As 
government programs go, it’s a good 
one, though it sometimes progresses 
slowly (as one could anticipate a 
government program might). 

In the meantime, the AAA mo- 
toring and travel services organi- 
zation has partnered with 
Airbiquity, a developer of wireless 
microdata delivery solutions, to 
field-test a portable location ser- 
vices device that attaches to exist- 
ing cellular telephone handsets. 
AAA, which has been given quasi- 
public safety status in federal bud- 
get legislation, thus leapfrogs some 
wireless carriers and PSAPs. Not 
for public safety-type emergencies, 
mind you, but in offering “con- 
cierge” services to its members. 

Test participants will call an AAA 
subsidiary, Response Services in 


The Airbiquity GPS accessory 
snaps in place as part of the bat- 
tery. The blue button allows the 
user to send location information 
to AAA's response center. 


Columbia, MD. Response Services 
operators will be able to view call- 
ers’ precise locations on a computer 
map display, allowing them to effec- 
tively deliver roadside assistance, 
directions and navigation, directory 
assistance and other services. 

PSAPs don’t want “competition.” 
And AAA doesn’t want to attract 
public safety emergency calls. But 
if the public comes to know that an 
AAA Response Service operator 
can see where they are and a 9-1-1 
call-taker might not, AAA might be 
fielding calls from people in more 
dire circumstances than it wants. 

It comes down to teeth. 

The FCC should put teeth into 
its deadlines for wireless E9-1-1 
compliance. 

Otherwise, the comm center/ 
PSAP manager won't have any left. 


Ln Borba 


Editorial Director 
dbishop@intertec.com 
www.mrtmag.com 
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Making Waves 


The expert in the mirror 


When I was in sixth grade, I de- 
cided I wanted to write a book. I 
didn’t know what kind of book or 
what the plot would be, I just knew 
I wanted to write a book. 

Well, at age 25, the 
book still hasn’t been 
written and I still don’t 
have a clue what the 
plot will be. 

How do you even go 
about finding a topic of 
interest to people? You 
know, those topics in- 
teresting enough that 
people won’t put it 
down after reading the 
first two paragraphs? 

Each month our magazine staff 
puts together features and de- 
partments that are timely, news- 
worthy and helpful to readers. 
Problem is, how do you know 
what people want to read? To an- 
swer that, we need feedback. 

The “POS Perspective” column 
that runs in MRT every other 
month has generated passionate 
opinions, comments and sugges- 
tions from readers. Because you 
are enthused, we continue to run 
the column. But we still need more 
letters, comments and story ideas 
from you. 

We need this input because we 
produce a monthly magazine, Web 
site and monthly newsletter to keep 
you up-to-date on news and infor- 
mation. Your input is helpful in de- 
termining future article topics. 

I have a suggestion. Instead of let- 
ting the editorial staff figure out 
what you want to read in our maga- 
zine, Web site and newsletter, how 
about emailing me three topics you 
would be interested in reading a 
story about? It won't take longer 
than two minutes to think of the top- 
ics and write the message. 

You could even write an article 
yourself. We would love to publish 
an article written about two-way 
radio dispatch or mobile telephone 
communications. Anything involv- 
ing equipment and systems de- 
sign, installation, operation and 
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maintenance is useful knowledge. 
Use your experiences as a guide. 
Technicians and engineers who 
have solved a particular problem 
or who have developed a new tech- 
nology are good storytellers. 

What do you get out of it for 
your time and effort, you ask? As 
an author of an article for MRT, 
you will receive increased visibil- 
ity that may lead to advancement 
within the company. You might 
improve the company image by 
demonstrating technical compe- 
tence and capabilities. Or if the 
article is about a product, then 
you can explain the technology 
and functions in greater detail 
than what might be revealed by a 
press release. 

If you’re worried about your 
writing skills being less than supe- 
rior, don’t worry, we have editorial 
guidelines available. You also have 
us, the editors. After all, we do 
have to justify our jobs somehow. 

If our readers send in topics 
and articles of interest, we know 
we're reaching our audience with 
pertinent information. Just keep 
in mind when choosing your sub- 
ject that it should be broad 
enough for all our readers to re- 
late to. What works for a base sta- 
tion engineer may not work for a 
tower builder. 

Meanwhile, I’m gaining valu- 
able research experience that will 
some day help me find an interest- 
ing plot and get me started on 
writing my book. 

Maybe I'll start with “The night 
was humid as the radio technician 
approached his workbench...” 
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“If it takes you 

seconds to diagnose 
a problem here, 

youre already late’: 


-Brad Brieman, Senior Network Engineer, Chicago Mercantile Exchange 
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“I dont have a lot of time to second guess a 
problem. So, when | heard Anritsu developed a 
cable and antenna analyzer and spectrum analyzer 
all in one handheld unit, I had to get one. 

With the Site Master $332B, I simply don’t 
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job. I get a broad view of both cable and antenna 
transmission signal quality, as well as radio 
interference. The wireless network here is a 
mission critical system used for electronic 
trading. 100% up time is paramount. Anything 
else would be disaster. That’s why we really 
needed a highly reliable compact tool for testing 
and troubleshooting RF cable, connectors, and 
antennas. The Site Master has proven to be the 
technology for this application. 

Besides saving time and money, the 
Site Master $332B is proven technology. It relays 
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performance. It’s menu-driven interface is 
particularly easy to use. A nonvolatile memory 
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I recommend this product. [fit can take on 
the bears and bulls in my field, I’m sure it can 
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In the Public Interest 


Father knows cash 


By Robert H. Schwaninger Jr. 


The Washington Post business 
section is filled with interesting tid- 
bits about local people who have 
climbed from parent-purchased 
MBA programs into positions that 
require multimodifying titles, like 
“Susan Vernal has been named 
Mid-States Regional Director of 
Sales and Product Identification 
Marketing for Schmengy Corp. of 
Chantilly, VA.” My normal re- 
sponse is: Who cares? 


*...BUT WHEN I BECAME A MAN, 
1 PUT AWAY CHILDISW TWINCS.” 


OK, Susan cares. Susan had to 
play the game and put her priori- 
ties in an order that didn’t always 
reflect those values we were taught 
by Donna Reed, Ward Cleaver, 
Marcus Welby and any character 
played by Florence Henderson. So 
life isn’t a’50s family show. We know 


Schwaninger, MATs regulatory consultant, 
is the principal in the law firm of 
Schwaninger & Associates, Washington, 
which is counsel to Small Business in Tele- 
communications. Schwaninger is also a 
member of the Radio Club of America. 
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that and yet, we hope. 

Our expectations of how people 
should conduct themselves in their 
professional lives and the priori- 
ties that they should exhibit is al- 
tered if the people are government 
employees. Something about know- 
ing that our taxes are paying their 
salaries raises our expectations. 

We also know that government 
employees are not supposed to have 
a vested interest in the outcome of 
their decisions. There’s that whole 
“impartiality” thing and that “no 
appearance of impropriety” idea 
that further piques our examina- 
tion of officials’ behavior. In fact, 
the feds have even codified the 
whole concept under Title 5 of the 
U.S. Code, which admonishes fed- 
eral employees to be honest, po- 
lite and above reproach. 

But then there are those influ- 
ences that we know sometimes in- 
terfere with the noble goals articu- 
lated within the statutes. There’s 
politics. The political agenda of the 
party in power, reflected in the de- 
cisions and operations of a federal 
agency, can dramatically alter the 
outcome and flavor of officials’ de- 
cisions. Suddenly, the decisions are 
“pro” big business or “anti” regula- 
tion or whatever. The twists of logic, 
and the rewriting of facts that are 
used to justify this activity, are the 
stuff of legend. 

Because people are people, even 
when they draw their pay from the 
federal government, these officials 
know when they have turned the 
facts into a logical pretzel and bent 
circumstances to fit a predeter- 
mined outcome. Although this con- 
tortion may assist them in their 
ambitions, there is an underlying 
defensiveness borne of embarrass- 
ment. They know they have lied or 
purposefully omitted material 
facts, and their consciences can hear 
their mothers saying, “Honesty is 
the best policy.” 

The people who work at the FCC 
know when they are engaging in 
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Whether your system needs indoor 
or outdoor wireless testing... 
Berkeley has the solution! 
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levels or validating coverage. Dual modular receivers and 12-channel GPS allow METER 
ih Available in either 25 Watt Class A, users to swap various bands while in the field Measures RF propagation coverage 
he or 45 Walt Class A (10 or 20 Watt ut measurement role, more righ face that of and detects “RF Shadows’. 
q Class A for PCS) FCC Type Accepted sen a an ca ACS Hee High measurement rate, more than twice 


Built-in agile frequency synthesizer dohdbea oe Li-fon battery system found on that of Dr. Lee’s recommended 40 2 


Power control in 0.1 dB increments Removable 8 MByte compact flash memory system Internal eight channel differential GPS 
Remote controllable for data storage and X/¥ coordinate data Removable PCMCIA memory system for 
VSWR antenna protection Weighs only 7 pounds fully loaded with USB and Serial post processing data import to a PC 
Weighs 25 pounds idle ports for high-speed connectivity to a PC 

PAGING (POCSAG/FLEX) 


BERKELEY co Op ete® ‘dl ee 18-136 CELLULAR 
GSM ISM 
VARITRONICS SYSTEMS” Pnneress: tae 2 apes 


Liberty Corporate Park, 255 Liberty St., Metuchen, NJ 08840 iDEN/SMR - WCS 
at fe ETACS IVDS 


Custom frequencies 


Fax: 732-548-3404 + E-mail: info@bvsystems.com available upon request. 
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Models Available: 


delay, arbitrariness, political myo- 
pia, abuse of discretion or simple 
kowtowing to lobbying pres- 
sure. They know when they 
are serving a purely internal 
agenda that bears no resem- 
blance to law, fact, logic or 
the public interest. And they 
dislike being reminded of it. 

Said another way, they 
don’t want a mirror held up 
that shows that the image 
they have cultivated bears no 
resemblance to the fresh- 
faced, bright-eyed child that used to 
win good citizenship awards in el- 
ementary school. That kid grew up, 
got smart and decided that there’s 
little percentage in good citizenship 
for anybody on the FCC payroll. Heck, 
even when they do the right thing, 
they often do it for the wrong reason. 


But we tolerate these abuses of 


power because there is little we can 
do about it. I once brought a case be- 
fore the U.S. Court of Appeals that 


Network:Connection 


was grounded in my complaint that 
members of the FCC staff had en- 
gaged in abuse of power. The court 
tossed it saying, in effect, “You’re a 
lawyer, and lawyers without a client 
can’t complain because they are not 
directly injured.” Great. The law 
states that the body of people with 
the greatest knowledge of abuse is 
not qualified to demand better. 

A further reading of the law shows 
that there is little in the way of a 
remedy even for non-lawyers. You 
can’t get someone fired, fined or 
jailed for wrongdoing. That case 
would need to be brought by the U.S. 
Justice Department, and your 
chances of get- 
ting it inter- 
ested aren’t 
good. There is 
something 
wrong with a 
law that pro- 
vides unfet- 
tered power to 


people while placing them beyond 
personal responsibility. It’s espe- 
cially onerous when those same 
people are charged with protecting 
the rights of individuals without re- 
gard to personal gain. 

So, what happens to government 
officials who ignore the pleas of in- 
jured persons and turn a blind eye to 
evidence of agency chicanery? What 
happens when they rule in a manner 
that selectively benefits the few at 
the expense of the many, while all 
the time assisting in covering up the 
fleecing of the country so that a hand- 
ful of politically connected, profiteer- 
ing businesses can continue to en- 
gage in anti-competitive activity? I’m 
glad I asked. 

This past week the Washington 
Post ran an article in its business sec- 
tion, announcing that former Chair- 
man William Kennard has joined the 
board of Nextel Communications. 

Irony? No, Just the final payment 
for a job well done. | 


Receive 
Weather Alerts 
Automatically 


on your 2-way radio system, 


PA system, voice-mail, 


with the JPS NXU-2 


The NXU- -2gises JPS' ViperNet technology providing 
| Voite.over IP. The NXU-2 extends a full duplex audio 
“Se +.RS-232, data + COR/PTT signals across 

fethale work.connection. 


numeric pager or telephone! 


® Rack-mount and mobile systems 


* Warnings digitally recorded for 
DTMF access and playback 


= Designed specially for demanding 
Public Safety use 


and microwave circuit costs. 
Call toll free 1-888-877-8022 


or visit our Web site at: 
http://www.thuneagle.com 
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THE ULTRACOM 2000 E911 SYSTEM. WHERE LIFE SAVING MEETS COST SAVING. 


Our pop-w 
ALI | se 
Window ANI/ALI win- 
dows can be 


brought up as needed making it 
easter for dispatchers to manage 
their screens, 


Users can 
easily cus- 
me fomize any 
screen to 
their needs. Buttons can be easily 
resized, moved and changed. 
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instead of expensive factory pro- 
grammers. Levels on an E911 
Trunk are easily adjusted. 


MODULAR COMMUNICATION SYSTEMS, INC. 


Meet the E91 component of the new Moducom 
UitraCom 2000™ ESLL/Radio Dispatch Console System. 
Its an al digital 32-bit Windows 2000 NT single application 
system. Telcordia and NENA compliant handling both E911 
and ADMIN lines. Built from the ground up by us -not a 
collection of multiple systems. It's the most cost effective 
E911 console system around. 

This system has a full CAD interface that integrates 
seamlessly with any CAD system on the market. E911 infor- 
mation is buffered at each position even if the server is 
unavailable - saving you the cost of a redundant server. All 
F911 data is archived on DVD-RAM and all software 
upgrades are free. 

Every UttraCom 2000 E911 console system contains all 
the software necessary for a state of the art radio dispatch 
system. The only cost is hardware - saving as much as 50%. 
Radio dispatch and E911 in a single software application 
means lower costs, greater reliability and more flexibility. 

Contact Moducom today where serious cost saving 
comes together with life saving ESL. 


% 
MODUCOM 


COST EFFECTIVE NOW 
MORE COST EFFECTIVE OVER TIME 


MEDIC Diagnostics | 


Our state of the art diagnostics 
not only spots trouble, it rec- 
ommends immediate corrective 
action. This makes for big sav- 
ings in support costs. 


Radio dispatch is part of the 
UltraCom 2000 system soft- 


ware. This 
Main Radio 
Screen 


means yOu 
only add 
hardware to obtain a single 

" application E911 and radio dis- 
patch console system. 


Demto our cost saving system 


software at wiww.moducom.com 


or order a demo disk today at 


818-764-1333 


See us at APCO August 7th & 8th 
booth #835 


13309 SATICOY ST. NORTH HOLLYWOOD, CA 91605. E-MAIL: mModucom@ix,netcom.com 
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Public Safety: ‘10-2' 


It starts harmlessly enough 


‘Well, | was just a-thinkin’ ...’ 


By David O. Dunford 


Jim Gillihan was the chief dis- 
patcher at the Lawrence, KS, Po- 
lice Department back before there 
was such a creature as a “9-1-1 
center manager.” For that matter, 
he was there before Lawrence even 
had 9-1-1. (The department did 
have mechanized vehicles and 
running water, however.) During 
his roughly 35-year tenure at this 
hometown to the University of 
Kansas, Jim was relentlessly ac- 
tive in Kansas APCO. Actually, be- 
fore APCO it was KLERA (Kansas 


Law Enforcement Radio Associa- 
tion), and Jim served in all of the 
elected positions. While not always 
quiet, Jim was unassuming about 


Dunford, MAT’s public safety consultant, is 
technical services consultant for the Lenexa, 
KS, Police Department. He is a member of 
the Association of Public-Safety Communi- 
cations Officials—International. You can email 
Dunford at mrt@intertec.com. 
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himself—but not about public 
safety communications. Jim was 
always looking at and working on 
ideas, suggestions, plans and im- 
provements. These were what to- 
day we would euphemistically call 
“opportunities.” And it always be- 
gan in a conversation with “Well, I 
was just a-thinkin’ ...” delivered in 
a sort of imitation hillbilly drawl. 
But Jim was already way ahead of 
“just a-thinkin” by the time he 
started talking. 

Being an employee of a public 
safety agency is a pretty good job— 
not highly profitable, but satisfy- 
ing and rewarding, nonetheless. As 
I’ve mentioned before, an agency 
may expend more than 90% of its 
budget on personnel services. For 
anyone involved with issues of 
contemporary technology, this can 
make the job a real challenge. For 
all the reasons we’ve also dis- 
cussed formerly, including opera- 
tional goal setting, technical 
planning and financial forecast- 
ing, it is often difficult for public 
safety communications adminis- 
trators to meet the basic goals of 
center management. Is is also dif- 
ficult to embrace the climate of 
continual change that is both in- 
evitable and, we hope, productive. 
So, when someone who was “just a- 
thinkin” pipes up with a sugges- 
tion about a problem we didn’t 
even know we had, it isn’t always 
particularly welcome, After all, be- 
cause center managers solve prob- 
lems, aren't they the ones who get 
to identify them, too? 

As it turns out (and as 
Radioman finally “discovers” after 
about 20 years on the job), nothing 
stays the same forever. Equipment 
may continually operate with tech- 
nical proficiency, but its use (and 
the associated system) seems to be 
constantly changing in function or 
context. So what is Radioman Re- 
ality, after all? 
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In Mission Critical 


Environments Every Day. 


As a leader in the communications industry, Avtec 
has consistently pushed the threshold of tech- 
nology. Since lives depend on the functionality 
of our systems, reliability has always been 
imperative. In fact, the architecture used in 
our communications console systems has a proven 
availability of 0.9999891. This reliability 

has been demonstrated in over 250 dispatch 
centers worldwide. 


Our true multi-line, multi-operator console systems can support from 32 
up to 4,096 circuits and up to 512 console positions and is based on our 
unique DSPatch system architecture. You get real-time voice processing 
with virtually no downtime — and a robust, fully redundant switch, 
including audio paths, data paths, and power. Our modular equipment 
and Graphic Maintenance Utilities allow you to add features or expand 
capabilities as your needs change. And our user-friendly systems require 
very little training. 


Avtec is familiar with your mission critical environment, because the 


systems we build are designed for exactly what you do. For more 
information, call 803.892.2181 or email sales@avtecinc.com today. 
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When it comes to change, the 
simple reality is that Radioman 


ge f can often spot it a mile away. 
P: Bese | i i Whether these changes arise from 
eciibaieeeetegtee “ies adjustments or agency policy, they 


are the result of someone who was 
“just a-thinkin’,” or they arrive as 
regulatory mandates from people 
far away who are presumably 
much smarter. Radioman often 
has a technical foresight border- 
ing on second sight. After all, to a 
technical person, changes involv- 
ing a technical system are often 
obvious. But the other half of this 
reality is surreal: Occasionally, 
agencies embark on a course of 
change stimulated solely by the 
confusion of “motion” with “action.” 


WWW. adva n ced - batte ry. com In these cases, poor Radioman will 


be led screaming (to himself) and 


Advanced Battery Systems Inc. kicking (only on the inside) toward 
“ an equipment change-out or a sys- 
Holbrook, MA tem replacement that he never 
(800) 634-8132 Fax (781) 767-4599 will understand. 
e-mail: periphex @ aol.com The missing part of this reality 


puzzle is that Radioman can, and 
rightfully should be, a “change 
agent” partner within the public 
safety agency. (This part is not a 


Multi-Channel Remotes for — RRapeaasaiaatuersons 
Kenwood -80 -90 and Motorola CDM 
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Radioman should bring to the 
table a detached, objective view- 
point about technical issues (easy 
for Radioman) and agency opera- 
tions (policy matters) that he is in 
a unique position to view. How 
many times, during the course of 
either a routine or late-night re- 
pair, does Radioman think of an 
idea, no matter how simple, for 
improving operations or further- 
ing the cause of the agency? 

It seems simple enough, this 
concept of helping to promote 
change for the sake of improve- 
ment, but often Radioman is seen 
CPI's MCR411A remote and MCP401 termination panel allow two wire (four-wire only in the context of his own busi- 
optional) control for the -90 series radios. The TSR412A and TSP402 are used 
with the -80 series radio. Channel up and down, group up and down, nine character in the technicians’ parallel uni- 
alpha channel identifier, scan, monitor, intercom, and front panel transmit are all é Bes : 
standard features. No programming cables or software are needed, Radio is dedi- verse. Overcoming this stigma Is 
cated to remote operation. Many systems are available for other radios. Please the hard part, but it’s potentially 
call or visit our website for additional information on this or other CPI products. rewarding for both the center man- 
ager and Radioman’s commercial 
interests. So maybe we could take 


ness interests or his involvement 


mie mene ne eee eee a cue from Jim Gillihan when we 

== iF Voice (800) 869-9128 » Fax (888) 437-5360 introduce our discussion with 
www.cpicomm.com “Well, I was just a-thinkin’ ...” And 

don’t forget to speak slowly. i 
WWW.M RTMAG.COM 
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What Do 
You Want 
— Your 
Microphones 
To Do 
Next? 


From telematics to voice recognition 
From command and control to noise compensation 
You're demanding more from your 
microphone systems than ever before 


Fortunately, there’s now a company that’s 
up to the challenge 


The future of mobile communications | 
is no longer just talk. 
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AEROSPACE AUTOMOTIVE LAND MOBILE MARINE TRANSIT 


62001 Shure Communications Inc. Shure Communications Inc. 1s a wholly-owned subsidiary of Shure Incorporated. the world leader in isolating, capluring and remsforcing sound 


P25 debate: The digital 


standard revisited 


The discussion continues on how performance criteria and propagation 
modeling should be applied to the Project 25 radio standard. 


Editor’s note: MRT’s April 2001 ar- 
ticle, “Does the Digital Radio Stan- 
dard Come Up Short?” by Stephen 
Bartlett, drew strong response from 
the standards-creation community. 
A critique and technical assessment 
of the article has been prepared on 
behalf of P25 proponents by Bernie 
Olson, chairman of the Telecommu- 
nications Industry Association 
TR8.18 Committee on Compatibil- 
ity and Interference. Following his 
analysis, we also present a further 
clarification by author Bartlett of 
his position. 

The article “Does the Digital Ra- 
dio Standard Come Up Short?” does 
a gross disservice to Project 25. 
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Although there are some good tech- 
nical descriptions of each modula- 
tion, the author’s comparison uses 
different performance criteria for 
the three modulations. 

He then compounds the issue by 
using free-space propagation loss for 
a range comparison. Free-space loss 
is only valid for point-to-point paths 
where 0.6 of a Fresnel zone clearance 
is provided. In the land-mobile envi- 
ronment, this is commonly not the 
case. Therefore, the propagation 
power-loss exponent is closer to four 
than the free-space value of two, as 
used in the author’s comparison. This 
use of different performance criteria 
and an extremely liberal propagation 


By Berie Olson 


loss model has resulted in a distorted 
conclusion that cannot be supported 
in an actual land-mobile radio envi- 
ronment. 

The flawed methodology used by 
the author is further aggravated by 
the use of information from differ- 
ent sources. The author did not ac- 
knowledge any disparity among the 
various reference levels, specifica- 
tions or derived values from the dif- 
ferent sources. Tables 1 and 2 on 
page 20 clearly show the difference 
between the assumptions used by 
the author and those embodied in 
TIA-TSB88-A. The first table shows 
the relative coverage range differ- 
ences based on the criteria values 


WWW.MRTMAG.COM 
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Kenwood world class engineering meets the latest networking\technology in KenWood 
mobile and portable radios featuring PassPort*, Kenwood sets the standard for excelle 
once again by offering PassPort in the 80 series mobiles and portables, radios that alréa 
meet the highest MilSpec standards for durability and performance: * And, Kenwood makes 
a top networking protocol even better with exclusive features found only with Kenwood 
PassPort radios, including the TK-880, a UHF mobile ready for wide area networking. These 
features also include the ability to do field upgrades on existing 80 series radios to incorporate~ 
the PassPort option, unique roam features and over-the-air enable and disable of individua 
subscriber units to prevent loss of revenue. * Passport networking technology allows for =. jl 
wide area network calling with automatic roaming,auto-registration, unique radio IDs and 

many other system management features designed for both private and public networks. — 

¢ Next door, next county or next state....connect with Kenwood and PassPort technology. 


KENWOOD ee eros | PassPorT 


Visit www. kenwood.net or call 1-800-950-5005 PassPort is a registered trademark of Trident Micro Systems we 1G 
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Public Safety 


Table 1. Range comparisons. 


4, more typical of land-mobile com- 
munications. The derivation of these 


Project 25 Example 


Reference Analog Example values is presented later. The second 
(modulation, | FM (65kHz2) C4FM w/4DQPSK | wA4DQPSK | table is extracted from the author’s 
Few) moe =| = S7ahe SORE Sart chart. The receiver IF bandwidth is 
Analog FM, indicated for the different scenarios. 
12.6kHz_ 10 125 Wg The results in Table 1 are dra- 
matically different from the 

CAFM, 5.7kHz 0.95 author’s conclusion chart (Table 2). 
The author bases his range ar- 

n/ADOPSK guments on basic carrier-to-noise 
9.5kHz criteria derived from various ref- 

L mE erences. However, when the author 
a/4DQPSK calculates C/N from receiver band- 
5.7kHz width and published receiver 


threshold “spec” data, he fails to ac- 
count for receiver noise figure. One 
could leave receiver noise figure 


Table 2. Author's conclusions. 


Analog FM Project 25 Example 


neat (Sic) CAFM an/4 DOPSK out of the picture and reference all 
performance to the receiver (de- 


12.6kHz 5.7kH2 5.7kH2z 


Analog FM, 12.6kH 1.0 <0.7 ~1.3 


modulator) input, as the author at- 
tempts to do. This can, and does, 
distort the results unless a common 
from “TIA/EIA Telecommunications 1999.” These values are based on a noise figure reference is used. 

Systems Bulletin TSB88-A, June _ propagation power-loss exponent of Two receiver sensitivities (static 


Essential services 
consider us essential. 


With a reputation for reliability and durability that stretches back over a half a century, 
Sinclair Technologies has long been looked to as the supplier of choice in the design, 
engineering and manufacturing of antennas and filter products. Which is why when lives 

are on the line, police, fire and ambulance services rely on the experts at Sinclair Technologies. 


SimClAIR 


www.sinctech.com 
USA (800) 288-2763 » CANADA (800) 263-3275 
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and faded) are given in TIA-102 pub- 
lications. The static sensitivity is 
used to make laboratory or bench 
measurements. For analog radios, 
this benchmark is 12dB sinap. For 
digital radios, this benchmark is 5% 
bit-error rate. Static sensitivity is not 
used in predicting coverage or range. 
It is used to ensure that the receiv- 
ers have a published performance 


specification that customers can 
measure and use to compare receiv- 
ers from different vendors. This is the 
receiver sensitivity value that nor- 
mally appears on manufacturer's 
specification sheets. 

The TSB&8-A, TIA102.CAAA and 
TIA102.CAAB documents also in- 
clude faded sensitivity values. There 
is no analog faded sensitivity 


Do you feel the need 
for speed? 


When you need fast access to critical information, rely on Dataradio. At 25.6 Kb/s, 


our advanced private wireless data technology delivers the fastest network speed 


available for demanding, mission-critical environments. Dataradio has been pro- 


viding exacting customers with information delivery assurance and control for 


nearly 20 years. We have a reputation for solid dependable designs and more 


than 600 customers to prove it. Let us show you the road to fast, dependable 


mobile data communications. 


D/PRADIO 


Wireless data when and where you need it. 


Call 770.392.0002 or visit us on the web al www.dataradio.com 
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standard, but the median of the 
values used by various system de- 
signers is 13dB above the 12dB 
SINAD value for performance. For 
digital] radios, the typical value to 
achieve 5% BER in faded condi- 
tions is 6dB to 8dB above the 5% 
BER static sensitivity level. How- 
ever, 5% BIER in a faded environ- 
ment is insufficient to produce ac- 
ceptable audio. A lower BER is re- 
quired to achieve acceptable audio 
quality levels, with 2.6% BER be- 
ing considered the minimum de- 
sign level for Project 25 digital ra- 
dios using the IMBE vocoder. 


Different scenarios 

The author apparently used 
pieces of different specifications 
but failed to recognize the differ- 
ent scenarios these values are in- 
tended to represent. Also, many of 
the values cited for C/N are refer- 
enced relative to the receiver’s 
“thermal noise threshold,” which is 
the sum of the receiver’s noise fig- 
ure and the thermal noise-floor 
level based on receiver bandwidth. 
It appears the author assumes that 
the reference is just to the thermal 
noise-floor level. 
p> For example, in one reference the 
author cited the TIA102.CAAB per- 
formance recommendation, which 
refers to a static reference sensitivity 
of —116dBm at 5% BER. This value 
is correct. However, the author failed 
to include the noise figure of the re- 
ceiver in his analysis. For example, a 
noise figure of 10dB would result in 
a required C/N figure of 10.4dB 
[-116dBm static sensitivity 
—(—136.4dBm thermal noise floor at 
5.76kHz IF bandwidth +10dB noise 
figure)]. This figure is much closer to 
the 7.6dB value as shown in Table 3 
on page 24. Furthermore, when one 
considers that TIA’s specification is a 
“minimum” value and that manufac- 
turers’ equipment typically exceeds 
that figure by 2dB to 3dB or more, 
the Table 3 C/N value is confirmed. 
> In another example, the informa- 
tion from the government Web site 
referred to by the author is accurate, 
but the author's interpretation is 
incorrect. The —121.4dBm level 
measured is for static sensitivity at 
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Table 3. DAQ for different modulations and receiver bandwidths (from TSB88-A). 


Modulation type, Static 
(channel spacing) 


DAQ-3.0 


DAQ-34 


was referenced (14dB) refers to the 
faded 5% BER, which is specified in 
TIA102.CAAB as being 8dB more 
severe than static conditions. Prop- 


Cs Cr Cr d. thi terial 

: / ER% / ER% / —— erly represented, this materia 

| IF bandwidth (+N) O4N) (HN) would produce a calculated faded 
Analog FM +5kHz C/N of 15.6dB (8+7.6) relative to the 
(25kHz2) 12dBS/4dB N/A/I74B N/A/20dB N/A/27dB receiver's thermal-noise threshold. 

12.6kHz ENBW However, these should accurately be 
<= portrayed as “minimum” values, 
Analog FM +4kHz even though typical measured val- 
(25kHz2) 12dBS/5dB N/A/I9GB N/A/22dB N/A/29dB ues are between 6dB and 8dB. That 

10.1kHz ENBW : : 
. a brings the manufacturer’s value of 
C4FM (MBB) (12.5kH2) 14dB into the expected range. 

5.7kHz ENBW 5%/7.6dB 2.6%/16.SdB 1.0%/21.2dB p> We cannot support the author’s 

a value of 6dB for analog FM. It lies 

7/4 DOPSK (MBE) TOMA | soe6.9dB | 2.690/15.24B | 2.0%/16.4d8 | 1LO%/19.5dB | Somewhere between a static 12dB 


9.5kHz ENBW 


Law 


5% BER that occurs at 7.6dB C/N. 
This calculates to a receiver ther- 
mal noise floor of —129dBm, im- 
plying a receiver noise figure of 
7.4dB (—129 — (—136.4)). The pub- 
lished static sensitivity for that 


receiver is —119dBm, so that par- 
ticular receiver exceeded the 
manufacturer’s published specifi- 
cations by about 2.5dB. 

P The author also misconstrued 
manufacturer’s data. The level that 


and 20dB stnap. Under static con- 
ditions, it could be argued that this 
is a reasonable value. However, it 
would not be a representative value 
under faded conditions that deliv- 
ers acceptable audio quality to the 
user. As indicated in Table 3, the rec- 
ommended faded C/N value is 17dB, 
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MODEL SS-18 


DESKTOP SWITCHING POWER SUPPLIES WITH VOLT AND AMP METERS 

MODEL F SIZE (inches) 
SS-25M* QAax7x 9% 
SS-30M" B%xX7x 9% 


MODEL SS-25M 


RACKMOUNT SWITCHING POWER SUPPLIES 

MODEL CONT. (Amps) SIZE (inches) 
SRM-10 7 3%x 19x 9% 
SAM-12 10 34x19 x 9% 
SRM-18 15 3% x 19 x 9% 
SRM-25 20 3%xX19xX 9% 
SAM-30 25 3%x 19x 9% 


WITH SEPARATE VOLT & AMP METERS 
MODEL CONT. (Amps) SIZE (inches) Wt(Ibs.) 
SRM-25M 20 3% x 19 x 9% 65 
MODEL SRM-30 SRM-30M 25 3% x 19x 9% 7.0 


2. ea SWITCHING POWER SUPPLIES ON ONE RACK PANEL 
MODEL CONT. (Amps) Ics SIZE (inches) Wt{lbs.) 

SRM-25-2 20 25 3% x 19x 9% 10.5 

SRM-30-2 25 30 34x 19x 9% 11.0 


WITH SEPARATE VOLT & AMP METERS 

MODEL CONT, (Amps) Ics SIZE (inches) WI(Ibs.) 
SRM-25M-2 20 25 BAX 19x % 10.5 
SRM-30M-2 25 30 94x 19x 9% 11.0 
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KENWOOD TK760H, 762H SS-12TK OR SS-18TK 

MOTOROLA LOW POWER SMSO, SM120, & GTX SS-10SM/GTX 
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MOTOROLA RADIUS & GM 300 SS-10RA 
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an 11dB difference before adjusting 
for filter bandwidth differences. 

> We are particularly disturbed 
that only anecdotal evidence was 
presented claiming lower range 
from Project 25 C4FM, while range 
was represented as an absolute de- 
rived from empirical data. Many 
narrow bandwidth digital systems 
have been installed, and coverage 
is always greater than analog un- 
less there is interference present’. 


Published industry reference 
We would encourage you to review 
the correct criteria values when mak- 
ing your own assessments. Those 
values are located and published in 
“TIA/EIA Telecommunications Sys- 
tems Bulletin TSB88-A, June 1999.” 
TSB88-A is a technical reference 
document developed in conjunction 
with the entire suite of Project 25 
documents by a committee repre- 
senting vendors, users, frequency 
coordinators and regulators. It was 
developed to provide frequency 


coordinators with the necessary in- 

formation to determine frequency 

reuse as well as with a methodology 
for determining coverage range in 
the presence of co-channel and ad- 
jacent-channel interference. In that 
context, this information allows for 
the use of computer programs to 
evaluate potential frequency selec- 
tions and to maximize coverage 
range while minimizing interference. 

Because different digital modula- 
tions have different performance 
characteristics, a range of channel 
performances was developed, loosely 
based on the “circuit merit” defini- 
tions used for analog system evalu- 
ation. The definition is described as 
delivered audio quality and refers to: 

LJ How easy or difficult it is to un- 
derstand the intelligibility of 
a signal. 

1 Whether or not part of the audio 
is missing, requiring the mes- 
sage to be repeated, and if so, 
how frequently. 

QO) What the detractors are, e.g., 


XPRESSCHECK-PRO 


\ 


noise for analog or artifacts (dis- 

tortions) for digital. 

New systems are designed for a 
minimum DAQ of 3.0. A DAQ 2.0 
is considered to be difficult to lis- 
ten to, requiring considerable effort 
and frequent repetition for under- 
standing. The higher DAQ values 
are defined for higher performance 
levels. They are defined as equiva- 
lent intelligibility to static sinaD 
values, but in the presence of 
Rayleigh fading (multipath), as 
experienced in actual usage. 


*Interference has been increasingly evident 
in portions of the 800MHz band where 
nearby cellular/SMR deployments create 
coverage holes due to their high signal lev- 
els where the desired signal is relatively lower. 
Both digital and analog systems are affected, 
but digital systems will mute while analog 
systems may provide audible clues to a user. 
The absence of audible clues is frequently 
reported as a range problem. This topic was 
the cover story in MAT‘s March 2001 Issue, 
“Why can’t we talk? It’s the interference.” Visit 
www.apco91 1.org for a copy of the Best Prac- 
tices Guide described therein. 
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Table 4. Comparision of IF bandwidth noise power. 


Denominator/Numerator pen - oe SK echentt 
5.7kHz OdB 2.22dB 3.44dB 
9.5KHz —2.22dB OdB 1,23dB 
12.6kHz —3.44dB 1.23dB f OdB 


Table 3, extracted from TSB88- 
A, shows the values for reference 
sensitivity (static C/N ratios) and 
the faded carrier to interference 
plus noise ratios, (Cf + N)) for 
various DAQ values. The interfer- 
ence component, J, is included be- 
cause interference is considered to 
be another detracting noise source. 

It is important that a user or sys- 
tem engineer recognize that static 
conditions are only valid for bench 
measurements and are a way of 
comparing performance of indi- 


vidual units. By subtracting the 
Cs/N, the “noise floor” of the re- 
ceiver can be determined. The Cf/ 
( + N) then determines the signal 
level required in the presence of fad- 
ing and other potential detractors. 

For example, analog 12dB sinap 
Cs/N is 4dB. If a manufacturer’s 
published static receiver sensitiv- 
ity is —119dBm, then the receiver’s 
“thermal noise threshold” would be 
at —123dBm. If faded analog DAQ 
3.0 CfIN is 17dB, then the faded sig- 
nal level for system design would 


be —106dBm (—123dBm thermal 
noise threshold +17dB Cf/N). 

The width of the IF filter also 
needs to be considered. Wider IF 
bandwidths produce less distortion 
and better channel performance at 
lower Cf/N. However, this comes 
with a price because wider IF band- 
widths are more susceptible to 
adjacent-channel interference and 
result in higher thermal noise pow- 
ers in the receiver. 

The author selected 14dB for 
C4FM (equivalent to a DAQ 2.0 [in 
fading]), the static value (7dB) for 
a/4 DQPSK and a static value 
(6dB) somewhere between 12dB 
sinab and 20dB quieting for ana- 
log FM. It is difficult to conceive 
how three disparate criteria could 
be used to arrive at a uniform and 
accurate conclusion. 


Comparing digital modulations 
As can be seen from Table 3, 
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COMPACT SIZE 
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¢ Plug-and-play simplicity. 
Small, lightweight, easy 
to install and use. 


* All-digital CDMA spread 
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© 2.4 GHz license-free 
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¢ All components, including 
antenna, fully integrated 
into a weatherproof, light- 
ning-protected enclosure. 


¢ Very low power draw. 
Accepts any voltage 
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* Easily solar powered. 
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compatible four-level FM (C4FM) 
shows slightly degraded perfor- 
mance when compared to 7/4 
DQPSK, yet both have better per- 
formance than analog FM, particu- 
larly at higher Cf/N values. 

As stated earlier, one should use 
a constant receiver noise figure ref- 
erence. For the Table 1 analysis, the 
values were calculated assuming the 
same noise figure for all receivers. 


The comparison then becomes a 
simple matter of determining the 
difference due to bandwidth and the 
difference required for DAQ 3 and 
then calculating the relative ranges 
using a power exponent of 4. 


A 

1) ae 
The differences between noise 
power of various IF bandwidths are 
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indicated in Table 4 on page 28. 

The difference in faded C/N be- 
tween analog FM (17dB) — digital 
C4FM (16.5dB) = 0.5dB. (0.5dB + 
3.44dB for the difference in the re- 
quired receiver IF filter bandwidth 
= 3.94dB.) 

The range difference using ana- 
log FM as the reference is: 


3.94 
10 *° =1.25 
The difference using 1/4 DQPSK 
1S 
17-15.24+1.23 
10 © =1.19 


Taking the absolute best case 
where the 7/4 DQPSK uses a 
5.7kHz ENBW filter would produce 
a 1.35:1 ratio, an 8% increase over 
C4FM, but at the price of a non- 
compatible over-the-air interface. 

The author discussed the distor- 
tion effects of transmitter filtering 
on the modulation. Typical 7/4 
DQPSK implementations use a 
raised cosine pulse shape with the 
pulse-shaping split between the 
transmitter and the receiver. This 
technique, called matched filter, 
can be shown to result in theoreti- 
cally optimum sensitivity under 
Gaussian noise. Part of the Project 
25 deliberations was matched fil- 
ters vs. pulse shaping. Project 25 
decided not to select a matched fil- 
ter system but rather to concen- 
trate all the pulse shaping in the 
transmitter. Doing this makes the 
modulation compatible with linear 
and constant envelope (FM) trans- 
mitters and receivers. A slight loss 
of sensitivity exists compared to 
a/4 DQPSK. However, the selected 
modulations, C4FM and linear 
CQPSK, are compatible in a Project 
25 receiver. Thus. the receiver does 
not care if the signal is modulated 
with C4FM or linear CQPSK. This 
allows a 12.5kHz channel band- 
width transmitter using C4FM 
modulation to communicate di- 
rectly (over the air) with a 6.25kHz 
channel bandwidth receiver as long 
as the center frequencies are 
aligned. This creates a migration 
path to narrowband 6.25kHz chan- 
nel systems. This migration path 


was encouraged and endorsed by 
the Project 25 user community. 
Some of the author’s comments 
about how digital technology de- 
grades over-the-air-performance 
need to be considered and put in 
the correct context. Digital Project 
25 radios have significantly greater 
range than analog radios for sys- 
tems designed for DAQ 3.0 or above. 
At the fringe of coverage (below sig- 
nal levels normally used for system 
design), digital begins to break 


down at a faded BER of about 8%. 
This is in the general range of 12dB 
to 14dB Cf/N. At these weak signal 
levels analog would still be under- 
standable (with great effort) while 
the digital radio would mute. 
However, migration to narrow- 
band analog FM does not improve 
this situation. Analog FM doesn’t 
perform as well in narrowband 
channels as it does in 25kHz chan- 
nels. If narrowband analog is de- 
ployed, there is a 6dB degradation 


Muting thresholds: Stephen Bartlett’s response 


| appreciate Mr. Olson taking the time 
to offer his perspective on my article “Does 
the Digital Radio Standard Come up 
Short?” (April 2001, MRN, and his can- 
dor in pointing out several key issues he 
had with it. 

| wish to clarify to Mr. Olson, and the 
mobile radio community, a misunder- 
standing about what my article was re- 
Porting. The study | described wasn’t 
about the added range of audio quality 
that the P25 digital design achieves, but 
rather a discussion of the differences be- 
tween the narrowband digital and 
wideband analog FM systems at the edge 
of radio coverage, or in other low signal- 
to-noise environments. As Mr. Olson 
pointed out, systems are not typically en- 
gineered for these fringe areas. However, 
it is under these conditions that radios will 
either mute or not, making coverage dif- 
ferences especially noticeable. The focus 
of my article was on how these different 
muting thresholds affect absolute range. 

Mr. Olson is justified in suggesting the 
use of the number 4 for the power-law ex- 
ponent describing the path-length depen- 
dency, in deference to the “extremely liberal” 
exponent of 2 that | chose. His figure reflects 
good engineering practice when designing 
mobile systems. It also reduces the scale of 
any range difference ratio. 

He was correct to paint out my not 
mentioning the receiver noise figure (NF) 
in the overall noise power (Pn) calculation. 
The correct formula is actually (neglect- 
ing interference): 


Pn=10 log(kT) dBm / Hz+NF+LO0log(BW) 


For the analysis, | defined all receivers 
with equal and ideal NFs, but neglected 
to clarify this point. Where | erred was in 
assuming the manufacturer's specifica- 
tions, and other measured data | used to 
compare with the 4-FSK model, did the 
same. Many published specifications don't 
clearly state whether their data are static 
GIN, faded C/N or if the receiver noise 
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figures have been removed, included or 
normalized in their published values. 
Muting thresholds will affect the cover- 
age of the mobile radio system. Compar- 
ing these thresholds is the challenge. In his 
article, Mr. Olson stated that using a faded 
channel (Rayleigh fading) C/N ratio is more 
appropriate for modeling system perfor- 
mances than static Cs/N ratios. He also 
mentioned that no analog fading sensitiv- 
ity standard exists, and he further recom- 
mended a faded value of 17dB for FM sys- 
tems. This may be appropriate for deter- 
mining a DAQ of 3.0, but not for a thresh- 
old mute. There are references showing 
critical wideband FM receiver thresholds are 
actually closer to 10dB; less with threshold 
extension (Rappaport, Wireless Communi- 
cations). For digital systems, the mute 
threshold is defined by the critical bit-error 
rate where data cease to be reliably de- 
tected and vocoders to operate. It was good 
of Mr. Olson to recommend using the more 
realistic 2.6% BER threshold value for the 
IMBE vocoder to deliver more accepted 
audio in a faded channel. However, because 
of the focus of my article, | chose the 5% 
BER value as the digital mute threshold. 
For a more complete approach in de- 
termining the expected faded channel per- 
formance for the digital systems, refer to 
J. Proakis’ book Digital Communications, 
Fourth Edition, where the ideal theoretical 
performances of many common digital 
modulation schemes in a Rayleigh faded 
channel are derived. In such a channel, the 
error rates vary inversely with signal to 
noise—unlike static exponential error be- 
havior, In the case of binary, noncoherent, 
orthogonal FSK modulation, a C/N value 
can be found directly from the probability 
of error (Pb) using the Rayleigh channel 
formula: CAN (dB) ~ 10log (1/Pb). We can 
use this equation to calculate the C//N per- 
formance for any FSK signal at 5% BER. 
Orthogonal binary FSK and 4-FSK chan- 
nels will perform nearly identical except at 
low CI/N. Therefore we can use the 


in performance from reduced devia- 
tion coupled with a 3dB improve- 
ment in receiver noise performance 
due to the narrower IF filter, result- 
ing in a 3dB overall degradation. 
High-signal performance is reduced 
and a high sinabD cannot be achieved 
because some FM sideband infor- 
mation is lost passing through the 
narrow IF filter. Also, narrowband 
analog becomes more susceptible to 
noise pops, giving up the advantage 
that normal analog FM enjoys. Mf 


Rayleigh formula to estimate C4FM’‘s av- 
erage departure from ideal performance 
in weak signals due primarily to its 
nonorthogonal four-level modulation. 
Mr. Olson reported that in the faded 
channel, C4FM will break down in the 
fringe areas with 8% BER at a C/N of 
12dB to 14dB. The Rayleigh channel for- 
mula predicts the ideal binary FSK C/N 
value at 8% BER to be 11dB. Thus, Mr. 
Olson’s 8% BER value shows that C4FM 
has from 1dB to 3dB of degradation (2dB 
average) from ideal. From this, we can 
determine the optimal C/N mute thresh- 
old for C4FM modulation at 5% BER: 


Cf /N = 10log{1. /(0.05)] +2 = 154B 


Using this optimal C4FM mute thresh- 
old of 15dB, the referenced wideband FM 
mute threshold of 10dB, and the band- 
width adjustment of 3.44dB, an absolute 
range difference between the digital 
C4FM and wideband FM analog systems 
can be calculated, using the equation rec- 
ommended by Mr. Olson: 


10-15+3.44 


TC4FM = 40 =0.914 


=10 
rFM 


This 0.91 value shows a potential loss 
of absolute range between the C4FM digi- 
tal and wideband FM analog systems, due 
to their different muting thresholds. Real- 
istically, in the unpredictable faded chan- 
nel with the parameters of analog and 
digital modulation being so different, there 
may be a variety of cases where either 
system may outperform the other, per- 
form nearly the same or vacillate between 
these extremes—especially in fringe areas 
where muting occurs. It is in the best in- 
terest of the community to know how 
these digital narrowband systems perform 
in a variety of locations and scenarios as 
they become more widely implemented. 
if problems can be predicted early, they 
can be mitigated early. 


—S. Bartlett 
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Technically Speaking 


Radio troubleshooting: Hardware & software 


By Harold Kinley 


I have a theory about trouble- 
shooting radio gear or, for that mat- 
ter, any type of electronics. Trouble- 
shooting involves the use of hard- 
ware and software. I don’t mean 
computer software and hardware— 
although these items have become 
an integral part of land-mobile ra- 
dio servicing. The software to 
which I refer is the old gray 
brain matter. The hardware 
comprises multimeters, watt- 
meters, service monitors and 
all other such equipment, in- 
cluding simple hand tools. 

Someone in the land- 
mobile radio business once 
said that a proficient trouble- 
shooter can fix more problems 
with a few simple devices 
than a less-proficient techni- 
cian can with a multitude of 
the finest test equipment. A 
highly proficient radiotech 
(an adaptation of “radioman,” 
but without gender) can fix 
more stuff in a day (read: 
Earn more money for the 
shop) with a multimeter, a sol- 
dering iron, a screwdriver and 
a pair of pliers than a 
radiotech “wannabe” of less 
ability can with an array of 
test equipment including a 
communications analyzer, a 
spectrum analyzer andevery- — 
thing in between. 

The difference lies in the soft- 
ware. The ability to troubleshoot is 
a gift. If someone has no innate 
ability to troubleshoot, then no 
amount of training will make that 
person a real troubleshooter. It has 
to do with mentality (not to be 


Contributing editor Kinley, MAT'’s technical 
consultant and a certified electronics techni- 
cian, is regional communications manager, 
South Carolina Forestry Commission, 
Spartanburg, SC. He is the author of Stan- 
dard Radio Communications Manual, with 
Instrumentation and Testing Techniques, 
which is available for direct purchase. Write 
to 204 Tanglewylde Drive, Spartanburg, SC 
29301. Kinley’s email address is 
hkinley@home.com. 
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confused with IQ). It’s a state of 
mind. Some people just have an 
ability to analyze data and informa- 
tion and come up with a logical con- 
clusion based on an analysis of that 
collected data and information. Not 
everyone has this ability, and (in my 
opinion) it can’t be taught. You ei- 


Radio troubleshooting involves using your mind 
as well as multimeters and screwdrivers. 


ther have it or you don’t. 

So, does that mean that we 
should abandon training? Abso- 
lutely not. Radiotechs who have 
this innate ability to analyze data 
to troubleshoot electronic equip- 
ment still require training. The dif- 
ference between a good land-mobile 
radio troubleshooter and a great 
radiotech is training. Knowledge of 
the equipment and operating prin- 
ciples used to analyze equipment 
malfunctions is acquired through 
training. Unless the radiotech 
knows how the equipment is sup- 
posed to normally function, it will 
be difficult to apply logical trouble- 
shooting analysis to that equip- 


ment when it malfunctions. 


Test & measurement 
procedures 

All radiotechs must perform cer- 
tain test-and-measurement proce- 
dures to understand the operation of 
the particular piece of equipment be- 
ing analyzed. Many test-and- 
measurement procedures have 
been developed and standard- 
ized over the years by various 
organizations, including the 
American National Standards 
Institute, the Electronic Indus- 
tries Association, the Telecom- 
munications Industry Associa- 
tion, the National Institute of 
Justice, the Institute of Electri- 
cal and Electronics Engineers 
and others. 

Of greatest importance to 
land-mobile radiotechs is TIA/ 
EIA document 603-1. It includes 
all standardized test-and- 
measurement procedures that 
are pertinent to the perfor- 
mance testing of land-mobile ra- 
dio equipment. This document 
(well, book, actually; it’s nearly 
300 pages) is available by writ- 
ing to: Global Engineering 
Documents, 15 Inverness Way 
East, Englewood, CO, 80112- 
5704, or by calling: 1-800-854- 
7179. The Web site address is 
www.globaLihs.com. 

Specifications that are found in 
land-mobile radio equipment tech- 
nical manuals are based on this 
document. To ensure that equip- 
ment meets or exceeds the pub- 
lished specifications, certain test- 
and-measurement procedures 
must be performed on that equip- 
ment. These test-and-measure- 
ment procedures must conform to 
the standard procedures laid out in 
documents such as TIA/EIA 603-1. 

Standard procedures exist for 
measuring receiver sensitivity and 
selectivity, transmitter power out- 
put and frequency, spurious output 
and all other pertinent criteria 
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associated with radio performance. 

In general troubleshooting, it 
isn’t always necessary to follow the 
standard test procedure for a par- 
ticular test or measurement. But 
when you want to compare the re- 
sult to the published specification, 
make sure that you follow the stan- 
dard procedure to the letter. We 
want to compare apples to apples 
and not apples to oranges. 

Getting back to the theory of a 
radiotech, it may not be possible 
(even with intensive training) to 
make a proficient troubleshooter 
out of just anyone who comes along. 
But training can turn a fair or good 
troubleshooter into a better one. 
Also, a good troubleshooter might 
get the job done with minimal test 
equipment, but imagine what that 
same radiotech can do with great 
test equipment. 

A good radiotech approaches a job 
with an open mind, a knowledge of 
the equipment and the necessary 
test devices in hand. Never decide 
what is wrong with the equipment 
and then set out to prove your theory 
before you arrive on site. Let your 
test procedures guide you, logically, 
to the problem. You must have confi- 
dence in your equipment and in your 
test procedures—otherwise the time 
and effort is wasted. Divide and con- 
quer is a fundamental principle of 
troubleshooting. If your test-and- 
measurement procedure(s) lead you 
in a different direction, don’t be re- 
luctant to move in that direction. 

As a young troubleshooter, I was 
working with a mobile radio on the 
bench. All test-and-measurement 
procedures indicated that a particu- 
lar capacitor was defective. It was 
in a nearly inaccessible location on 
the board, and it looked like a new 
one, anyway. So, I wasted time try- 
ing to prove that the trouble wasn’t 
the capacitor. Yet, all logical test pro- 
cedures still led to the same capaci- 
tor. Finally, just to prove that the ca- 
pacitor wasn’t bad, [removed it from 
the board to test it out-of-circuit. 
Of course, it was leaky. Replacing 
that capacitor cured the trouble. 
The extra time spent wasn’t a to- 
tal waste, though, because I 
learned from that experience. 
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The angle of attack has evolved same. Approach each job with an 
over the years from troubleshooting open mind, and let your test-and- 
down to the component level to measurement procedures be your 
troubleshooting down to the board. guide. Anyone can replace a bad 
Now, we seem to be more involved part to fix a broken radio, but it 
with system troubleshooting. What- takes a real radiotech to find which 
ever type of troubleshooting you do, part is bad. 
the basic principles remain the Until next time—stay tuned! 
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Trot to hot: 


Mapping RF exposure 


Portable GPS technology offers a quick way to do 
a site compliance survey and to map out hot spots. 


By Paul Naumann, P.E. 


a ee 


The RF meter shares the same mast as the GPS receive antenna. 


ing a stroll around your site 

can be good for your health—and 
that of other people. Whether 
you are trying to protect people from 
health hazards, eliminate interfer- 
ence or simply comply with the 
FCC’s OET Bulletin 65, three-di- 
mensional mapping of the actual 
electric and magnetic fields to de- 
termine RF exposure compliance 


MOBILE RADIO TECHNOLOGY 


can be simple and 
accurate. The pro- 
cess involves com- 
bining portable 
GPS equipment, 
compact RF mea- 
surement equip- 
ment and standard 
computer software. 


ee ee 


The problem 
Few will ar- 
gue—documenting 
RF exposure com- 
pliance in a multi- 
transmitter envi- 
ronment is diffi- 
cult. Many param- 
eters are tricky (if 
not impossible) to 
determine, such as 
reflection points; near-field, far- 
field and transition regions for 
each antenna and frequency; an- 
tenna patterns; downtilt and trans- 
mit duty cycle. Computer modeling 
software can simplify the process. 
However, the de facto standard for 
the software is to simplify using 
“worst case” analysis, which greatly 
overestimates field strengths. 


Overestimating field strengths 
can result in unnecessary trans- 
mitter and antenna modifications. 
A case in point is a standard 2GHz 
microwave transmitter (1W) and 
eight-foot diameter antenna. 
Computer-modeling software typi- 
cally results in a general-popula- 
tion exposure problem directly in 
front of the antenna when, in fact, 
the highest measured electric field 
on the surface of the reflector is 
about 12V/m, or plane wave equiva- 
lent power density of 0.04mW/cm*. 
With a power density exposure 
threshold at 2GHz of 1.3mW/cm?, 
0.04mW/cm? equates to only 3% of 
the maximum possible exposure 
general population standard (FCC 
OET Bulletin 65, Edition 97-01, 
Table 1B). The only possible expo- 
sure issue would occur between the 
reflector and the feed horn. 

With a radome, an exposure 
problem is simply not possible. A 
general misconception is the larger 
the reflector, the higher the ERP 


Paul Naumann is an engineer for IBM in 
Denver and consults privately as a licensed 
professional engineer. 


WWW.MRTMAG,COM 


and the greater the exposure haz- 
ard. In reality, the larger the reflec- 
tor, the lower the exposure because 
the power is dispersed over a 
greater area. A quick analysis of the 
formulas presented in FCC OET 
Bul. 65 will prove that a 6GHz or 
2GHz aperture antenna operating 
under 4.4W, or a reflector greater 
than four feet in diameter will not 
create a general-population expo- 
sure problem at any location. 

The greatest exposure issue 
with most private communications 
systems is rooftop-mounted, high- 
power, VHF transmitters feeding 
small-aperture antennas such as 
a simple folded dipole. VHF trans- 
mitters normally operate at a 
much higher output power level. 
The exposure standards are also 
most stringent in the VHF fre- 
quency range, and the smaller an- 
tenna concentrates the field in a 
smaller area. 


The solution 

What is the solution to determine 
and document FCC compliance for 
complex, multitransmitter environ- 
ments? Combine calibrated RF test 
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equipment with a 
portable GPS re- 
ceiver, data logger, 
standard PC soft- 
ware, and 15 min- 
utes of footwork 
(see Figure 1 on 
page 36). The re- 
sult is an accurate 
map of the actual 
electric and mag- 
netic fields at a 
communications 
site—basically a 
micro coverage 
map of the actual 
electric and mag- 
netic fields, which 
can be represented 
as a 3-D bar graph or scatterplot 
(see Figure 2 on page 38). A quick 
statistical analysis of the data can 
also provide the site average, the 
standard deviation and the exact 
location(s) and magnitudes of the 
peak field measurements. 

The overall process is to walk all 
areas of the communications prop- 
erty with a portable GPS receiver 
and RF radiation monitor while a 
portable data logger automatically 


oe 


A 15-minute walk around the site produces about 600 data points. 


creates an electronic file of latitude, 
longitude and field-strength mea- 
surements in one-second time in- 
crements. Normally, the site is 
walked three times, with different 
probes for: electric field, magnetic 
field below 30MHz and magnetic 
field above 30MHz. As seen in the 
above photo, a 15-minute walk 
around the site will produce about 
600 data points. GPS signal block- 
age from buildings and foliage will 
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Figure 1. Combining equipment to make a survey apparatus. 


periodically stop data points from 
being recorded. 


Separately measuring the electric 


You brought your radio home... 


Aren’t you glad the 
battery was tested 
on your iQpac? 


Things are getting hot. The last thing you 
need to worry about is a bad battery. 


iTECH’s iQpac personal analyzer charger is 


the easy, affordable way for you to know if 
your battery is good or not. And you can 


and magnetic fields 
eliminates any con- 
cern for near-field 
and far-field consid- 
erations. The GPS 
data are then: 
4 downloaded into 
a PC, differentially 
corrected with a 
GPS base station. 
QO exported into a 
standard spread- 
sheet to gather 
statistical infor- 
mation. 
] exported into a 
gridding and plot- 
ting program. 
J exported into a 
CAD program for 
plotting and sizing. 
I ultimately ana- 
lyzed for areas that 
may exceed the MPE standards. 
For increased accuracy, it is rec- 
ommended that the measurements 


concentrate on your job with no doubt about 


your battery’s performance. 
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be done during a busy hour, or per- 
formed at different times of the day. 
A typical electric field survey under 
a communications tower with land- 
mobile radio will result in a maxi- 
mum electric field of about 1.5V/m, 
an average of 0.25V/m, a standard 
deviation of 0.29 and 600 data points. 

To implement the process, the 
first step is to purchase hardware 
and software that is compatible 
and accurate. The RF measurement 
equipment should be traceable to 
a calibration standard, and it must 
have a communications output 
port, command language and pro- 
tocol that is compatible with the 
GPS data logging equipment. This 
will be the most time-consuming 
and difficult step. 

The RF equipment must be ca- 
pable of sending, on request, field- 
strength measurements in one-sec- 
ond or quicker increments, The 
GPS data logger must be able to 
send the proper command to the RF 


i ech 
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in mind. Always wear 
a personal safety 

RF monitor during 
all site surveys. 


Figure 2. The micro coverage map can also be rep- 


resented as a scatterplot. 
equipment, and instantaneously 
store the received measurement 
with the GPS location. The GPS 
receiver data must have the abil- 
ity to be differentially corrected to 
sub-meter accuracy. 

For convenience, it is possible to 
mount the RF meter on the same 
mast as the GPS receiver antenna. 
This locates the probe at a high lo- 
cation and away from the body for 
more accurate measurements. 

With the data-collecting system 
operating properly, the next step is 
to gather actual data, electric and 
magnetic fields, and download 
them into the software normally 
supplied with the GPS receiver. 
The accuracy of the latitude and 
longitude data is then increased to 
sub-meter by downloading GPS 

data through 


Most important: the Internet 
from a GPS base 
Keep your own safety vkatton. Shia 


process, known 
as differential 
correction, is es- 
sential for the 
small _incre- 
ments of dis- 
tance used in a small site survey. 
Differential correction is based on 
the fact that errors in a GPS sig- 
nal are common to all receivers 
within a radius of several hundred 
miles. Ifa base station is placed on 
a known reference point, software 
can then factor out the common 
error between the base station and 
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the rover GPS data. 
The data are now 
ready to be exported 
into a common spread- 
sheet and cleaned up 
into a simple X, Y and Z 


Sed betimmess oo” 


4. format. The rows repre- 


“4% sent samples taken at 
one-second increments. 
The three columns rep- 
resent latitude, longi- 
tude and associated 
field strength, At this 
point, it is convenient to 
record the maximum 
field strength and its 
associated location, the 
number of samples, the 
average and the stan- 
dard deviation. If the maximum re- 
corded field strength does not ap- 
proach the MPE threshold, the re- 
sults can be documented with no 
further action (see Figure 3 on page 
39). However, if the MPE is ex- 
ceeded, the actual field intensity can 
be mapped to determine the actual 
location(s) and/or transmitters. 

To continue with plotting, the X, 
Y and Z data are exported into a 
contouring and 3-D surface map- 
ping program, which ultimately 
creates a DXF or DWG file for ex- 
port to a computer-aided design 
program. First, the random field 
data must be converted into a well- 
defined grid. This requires the se- 
lection of an interpolation method 
and the number of final points to 
plot. A grid size of 125 x 125 cre- 
ates an excellent plot. The interpo- 
lated grid can now be exported into 
two basic types of programs for 
plotting—a 3-D surface contour 
and a topographical type represen- 
tation. Text, color levels, scales and 
discrete locations can be defined 
and added to the plot. From the 3- 
D and topographical programs, the 
data are exported to CAD for siz- 
ing, plotting and adding legends. 
The plots can be analyzed for 
location(s) that exceed the MPE, 
and a correlation can be deter- 
mined between the field intensities 
and the source transmitters. The 
plots are also useful for determin- 
ing locations that may require 
grounding, shielding or signage. 


They can also be used in formal 
presentations for zoning hearings. 


Lessons learned 

4 Be careful of magnetic field data 
below 30MHz. Sources can in- 
clude pad-mounted power trans- 
formers, power-distribution lines, 
and vehicle loop sensors that may 
not contribute to the RF environ- 
ment. Limit the probes for the fre- 
quency bands in use at the site. 

(4 Turn off automatic zero calibration 
after the initial meter calibration. 
This function can result in zero 
data points during a survey. 

4 Allow the probes and test equip- 
ment to acclimate for 30 minutes 
prior to performing a survey. 

4 During data collection, regularly 
verify received data from the RF 
equipment because cables can be 
easily disconnected. 

4 Consider gathering GPS data for 
the corner of buildings and tow- 
ers to orient plots to physical ref- 
erence points. 

4 During the gridding process, se- 
lect an interpolation method that 
creates smooth contouring, such 
as Kriging, search method oc- 
tant, with several points. 

(4 Don’t rely on the data logger to 
retain information. Download 
the data to a PC and verify prior 
to leaving the site. 

(4 Most important: Keep your own 
safety in mind. Always wear a 
personal safety RF monitor dur- 
ing all site surveys. 


Baseline for future reference 

For RF exposure compliance, 
there is a decision point where 
field measurements are much 
easier than computer modeling, 
and automating the process for 
data collection can greatly in- 
crease accuracy, decrease ex- 
penses and accurately document 
FCC compliance. The combination 
of GPS technology with RF mea- 
surement equipment can often be 
the best solution for determining 
compliance at locations with mul- 
tiple transmitters and antenna 
configurations. 

This method of data collection is 
an excellent method of establishing 
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MPE Site Survey Record 
H-Field 27 MHz -1 GHz 


Maxsmum Measured Field - 
Location - 
Lattude;: 
Longitude: 
Average Field Magnitude: 
Standard Dewation 


Property 

March 27,2005 
28.0 

0.0206 


amps/meter 


~ ~ degrees north | 
degrees west 
amps/meter 


39.86759706 
1048993518 


Limit for Maximum Permissible Exposure (MPE), General Populaton, —_ 


Per FCC OET Bulletin 65, Edition 97-01. Table 1(B), 
30-300 MHz (most siringent) 
Data Collection - 
Engineer/Technician: 
Start Time 
Stop Time 
Number Corrected Samples 
Test Equipment - 
EM Radiation Meter - 
Modal: 
Serial Number; 
Calibration Certificate - 
Date: 
Confirmation intenal: 


Paul Naumann 


Wandel &Goltemann 
EMR-300 

AB-0050 
22443100AB00500051 
December 11,2000 

24 


Traceable to General Conterence on Weights and 


Measures (CGPM), |SO 9001, ISO 10012-1 


Probe - 
Type: 
Serial Number: 
Height Above Ground: 
Calibration Certificate - 
Date 
Confirm ation Interval: 


Wandel &Goltermann 
TYP-10, H-Field 27 MHz~ 1 GHz 
Z-0028 a 
6 

22449026-200280102 
Septamber 20, 2000 

24 


Traceable to General Conferance on Weights and 


Measures (CGPM), ISO 9001, ISO 10012-1 


GPS Receiver - 
Model: 
Senal Number: 
Data Logger - 
Model: 
Senal Number; 


Diflerentially corrected to sub-meter accuracy 


jally Corrected Source Datla File 


Six minute average: 
Location 2; 

Sixminute average: 
Location 3; 

Sixminute average: 


Trimble 

29654-01 
220095483 

Trimble 
3300-CPCHOPE-011 
084923 


~~ ampsimeter 


—~ampsimeter — 


Figure 3. A Microsoft Excel spreadsheet or similar program can be used to as- 


semble the data. 


a baseline for the overall noise floor 
of a communications site and could 
be invaluable information for 
troubleshooting desensitization 
problems and site-sharing arrange- 


WV 


ments. A future application to ex- 
plore would be taking the equip- 
ment mobile and mapping an- 
tenna farms or entire shared 
mountain-top locations. =) 
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How ready Is the fuel cell? 


Emerging portable power technologies are poised to provide more efficient 
hand-held energy. It’s not your father’s battery anymore. 


By Isidor Buchmann 


e battery as we know it 
will remain a “weak link” 


for the foreseeable future. 
Given its relatively short life 
span, the battery is also the most 
expensive and least reliable 
component of a portable device. 

Innovation will be needed to 
satisfy the ever-increasing thirst 
for mobile power. The ideal bat- 
tery, which would provide an in- 
exhaustible pool of energy carried 
in asmall package, is still far from 
reality. Will this miracle battery 
be based on the classic electro- 
chemical concept, the evolving 
fuel cell or some groundbreaking 
new technology? 

Let’s focus on the emerging 
fuel cell and examine its suit- 
ability in stationary, mobile and 
portable applications. 


The fuel cell 

An electrochemical device that 
combines hydrogen fuel with oxy- 
gen, the fuel cell produces electric 
power, heat and water. In many 
ways, the fuel cell resembles a bat- 
tery. Rather than applying a pe- 
riodic recharge, a continuous sup- 
ply of oxygen and hydrogen is 
supplied from the outside. Oxy- 
gen is drawn from the air, and hy- 
drogen is carried as a fuel in a 


The fuel cell generator converts hy- 
drogen fuel and oxygen from air 
directly into dc electricity. Water is 
the only by-product of the reaction. 
The fuel cell generator, which oper- 
ates at low pressures, provides reli- 
able, clean, quiet and efficient power. 
It is small enough to be carried to 
wherever power is needed. 
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Source: Schatz Energy Resource Center, Humboldt St. University. 


pressurized container. As al- 
ternative fuel, methanol, pro- 
pane, butane and natural gas 
can be used. 

Energy is not generated 
through burning with the fuel 
cell; rather, it is based on an 
electrochemical process. There 
are little or no harmful emis- 
sions—the only release is 
clean water. 

The fuel cell is twice as effi- 
cient as combustion. Hydro- 
gen, the simplest element, is 
an exceptionally clean fuel. It 
makes up 90% of the composi- 
tion of the universe and is the 
third most abundant element 
on the earth’s surface. Such a 
wealth of fuel would provide 
an almost unlimited pool of en- 
ergy at relatively low cost. But 
there is a price to pay. The fuel 
cell core (or stack), which con- 
verts oxygen and hydrogen to 
electricity, is expensive to build 
and maintain. 

Hydrogen must be carried 
in a pressurized bottle. If 
propane, natural gas or die- 
sel is used, a reformer is 
needed that will convert the 
fuel to hydrogen. Reformers 
for proton exchange mem- 
branes (the heart of the fuel 
cell, also called polymer elec- 
trolyte membranes) are bulky 
and expensive. They start 
slowly, and purification is re- 
quired. Often the hydrogen is 


Buchmann is the founder and chief 
executive of Cadex Electronics, Rich- 
mond, British Columbia, Canada. 
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delivered at low pressure, and ad- 
ditional compression is required. 
Some fuel efficiency is lost, and a 
certain amount of pollution is pro- 
duced. However, these pollutants 
are typically 90% less than what 
comes from the tailpipe of a car. 
The fuel cell concept was devel- 
oped in 1839 by Sir William Grove, 
a Welsh judge and scientist. The 
invention never took off, partly 
because of the success of the in- 
ternal combustion engine. It was 
not until the second half of the 


using a polymer electrolyte. This 
system is aimed at vehicles and por- 
table electronics. Several developers 
are also targeting stationary appli- 
cations. The alkaline system, which 
uses a liquid electrolyte, is the pre- 
ferred fuel cell for aerospace appli- 
cations, including the space shuttle. 
The molten carbonate, the phospho- 
ric acid and the solid oxide fuel cell 
are reserved for stationary applica- 
tions, such as power generating 
plants for electric utilities. Among 


these stationary systems, the solid 
oxide is the least developed but has 
received renewed attention due to 
breakthroughs in cell material and 
stack designs. Table 1 below com- 
pares the most common fuel cell 
systems in development. 

The PEM system allows compact 
designs and achieves a high en- 
ergy-to-weight ratio. Another ad- 
vantage is a quick start-up when 
hydrogen is applied. The stack runs 
at a relatively low temperature of 


20th century, when scienti ota Table 1. Advantanges and disadvantages of the various fuel cell systems. The PEM is the most widely 
arabe how Ee ba ae developed system today. 
als such as platinum and Teflon, 
that the fuel cell could be put to ee bes 
practical use. Type of Applications Advantages Limitations Status 
A fuel cell is electrolysis in re- sista 
verse, using two electrodes sepa- Proton Mobile (buses, Compact design; High Most widely 
rated by an electrolyte. Hydrogen Exchange cars,) portable long operating manufacturing developed, 
is presented to the negative elec- Membrane | power, medium life; adapted by major | costs, needs production; 
trode (anode) and oxygen to the (PEMFO to large-scale automakers; offers heavy auxiliary | offers promising 
positive electrode (cathode). Acata- stationary power quick start-up, low equipment and | technology. 
lyst at the anode separates the hy- generation temperature operation, | pure hydrogen, 
drogen into positively charged hy- (homes, operates at 50% no tolerance for 
drogen ions and electrons. In the industry). — im a 
: in system). complex hea 
PEM system, the oxygen is ionized & water 
and migrates across the electrolyte management, 
to the anodic compartment where 
it combines with hydrogen. The Alkaline Space (NASA), Low manufacturing & | Large size; First-generation 
byproduct is electricity, some heat (AF) terrestrial operation costs; needs pure technology, 
and water. A single fuel cell pro- fear ai Oe ee = 
duces 0.6V to 0.8V under load. Sev- submarines). cathode kinetics. corrosive liquid 
eral cells are connected in series to electrolyte. 
obtain higher voltages. 

The first practical application of Molten Large-scale Highly efficient; uses Electrolyte Well-developed; 
the fuel cell system was made in Carbonate | power heat to run turbines instability, semi-commercial. 
the 1960s during the Gemini space (MCcFO lal for so-generation. het Be 
program, when this power plant ; 
was favored over nuclear or solar Phosphoric | Medium to large- | Commercially available;| Low efficiency, | Mature but faces 
power. The fuel cell, based on the Acid scale power lenient to fuels; uses limited service competition from 
alkaline system, generated electric- (PAFO) generation. heat for co-generation. | life, expensive PEMFC. 
ity and produced the astronauts’ catalyst. 
drinking water. Commercial appli- : rf : 7 : : 5 
cation of this power source was Solid Medium to large- | High efficiency, lenient | High operating Least developed. 

idlied because at the neohibigive Oxide scale power to fuels, takes a natural | temperature; Breakthroughs in 
4 Pp {SOFO generation, gas directly, no requires exotic cell material and 
cost of materials. In the early reformer needed. metals, high stack design sets 
1990s, improvements were made in Operates at 60% manufacturing | off new research. 
stack design, which led to increased efficiency; uses heat costs, oxidation 
power densities and reduced plati- for co-generation. issues; low 
num loadings at the electrodes. specific power. 

Suitable for Compact design, no Complex stack Laborato 

Type of fuel cells Methanol portable, mobile sanioness or 4 envi slow inion: 

Several variations of fuel cell (DMFO and stationary humidification needed; | load response 
systems have emerged. There is the applications. feeds directly off times; operates 
previously mentioned and most methanol. at 20% efficiency. 


widely developed PEM system, 
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about 80°C (176°F). The efficiency 
is about 50%. (In comparison, the 
internal compaction motor has an 
efficiency of about 15%.) 

The limitations of the PEM sys- 
tem are high manufacturing costs 
and complex water management is- 
sues. The stack contains hydrogen, 


oxygen and water. If dry, the input 
resistance is high and water must 
be added to get the system going. 
Too much water causes flooding. 
The PEM fuel cell also has a lim- 
ited temperature range. Freezing 
water can damage the stack. Heat- 
ing elements are needed to keep the 
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stack within an acceptable tempera- 
ture range because freezing water 
can cause damage. The warm-up is 
slow, and the performance is poor 
when cold. Heat is also a concern if 
the temperature rises too high. 

The PEM fuel cell requires 
heavy accessories. Operating com- 
pressors, pumps and other appara- 
tus consumes 30% of the energy 
generated. The PEM stack has an 
estimated service life of 4,000 
hours if operated in a vehicle. The 
relatively short life span is caused 
by intermittent operation. Start- 
and-stop conditions induce drying 
and wetting, which contribute to 
corrosion and leakage of the deli- 
cate seals. If run continuously, the 
stationary stack is good for about 
40,000 hours. The replacement of 
the stack is a major expense. 

The PEM fuel cell requires pure 
hydrogen with little tolerance for 
contaminates, such as sulfur com- 
pounds or carbon monoxide. Car- 
bon monoxide can poison the sys- 
tem. Decomposition of the mem- 
brane takes place if different grade 
fuels are used. 

To reduce the internal resistance 
of the stack, the membrane is made 
thin. Over time, pinholes can de- 
velop in the membrane, which 
cause a crossover of hydrogen. Once 
present, the pinholes grow in size 
and eventually lead to a cell fail- 
ure due to electrical shorting. Test- 
ing and repairing a stack are diffi- 
cult. The complexity to service a 
fuel cell becomes apparent when 
considering that a typical 150V, 
50kW stack has about 250 cells. 


The solid oxide fuel cell 

The solid oxide fuel cell is best 
suited for stationary applications. 
The system requires high operating 
temperatures (about 1,000°C). 
Newer systems are being developed 
that can run at about 700°C. 

A significant advantage of the 
SOFC is its leniency to fuel. Due to 
the high operating temperature, 
hydrogen is produced through a 
catalytic reforming process. This 
eliminates the need for an external 
reformer to generate hydrogen. Car- 
bon monoxide, a contaminant in the 


WWW.MRTMAG.COM 


PEM systems, is a fuel for the SOFC. 
In addition, the SOFC system offers 
a fuel efficiency of 60%, one of the 
highest among fuel cells. 

Higher stack temperatures de- 
mand specialized and exotic mate- 
rials, which add to manufacturing 
costs. Heat also presents a challenge 
for longevity and reliability because 
of increased material oxidation and 
stress. However, high temperatures 
offer a benefit by enabling co- 
generation by running steam gen- 
erators. This improves the overall 
efficiency of this fuel cell system. 

An effort exists to further explore 
the potential of the alkaline fuel 
cell. Although larger in physical size 
than the PEM system, the alkaline 
fuel cell has the potential to lower 
manufacturing and operating costs. 
Water management is simpler, no 
compressor is usually needed and 
the hardware is cheaper. 


Applications 

Fuel cells may soon compete with 
batteries for portable applications, 
such as laptop computers and mo- 
bile phones. However, today’s tech- 
nologies have limitations in meet- 
ing the cost and size criteria for 
small portable devices. The cost per 
watt-hour is less favorable for small 
systems than large installations. 

Note the cost to produce 1kW of 
power. The investment to provide 
1kW of power using rechargeable 
batteries is around $7,000. This cal- 
culation is based on 7.2V; 1,000mAh 
NiCd packs costing $50 each. High 
energy-dense batteries that deliver 
fewer cycles and are more expensive 
than the NiCd. 

The high cost of portable power 
opens vast opportunities for the 
portable fuel cell. At today’s cost of 
$3,000 to $7,500 per kilowatt, how- 
ever, energy generated by the fuel 
cell is only marginally less expen- 
sive than that generated by con- 
ventional batteries. 

A fuel cell for portable applica- 
tions would not necessarily re- 
place the battery in the equipment 
but could serve as a charger that 
is carried separately. The feasibil- 
ity to build a mass-produced fuel 
eell that fits into the form factor 
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ofa battery is still a few years away. 

The advantages of the portable 
fuel cell are: high energy density 
(as much as five times that of a Li- 
ion battery); environmental clean- 
liness, fast recharge and long 
runtimes. In fact, continuous op- 
eration is feasible. Miniature fuel 
cells have been demonstrated that 
operate at an efficiency of 20% and 
run for 3,000 hours before a stack 
replacement is necessary. There is, 
however, some degradation during 
the service life of the fuel cell. Por- 
table fuels cells are still in experi- 
mental stages. 


Advantages, limitations 
Ironically, the fuel cell will not 
eliminate the chemical battery but 
will promote it. The fuel cell needs 
batteries as a buffer. For many ap- 
plications, a battery bank will pro- 
vide momentary high current loads 
and the fuel cell will keep the bat- 
tery fully charged. For portable 
applications, a supercapacitor will 
improve the loading characteristics 
and enable high current pulses. 


Energy source | Investment 


generate 1kW 


NiCd 
For portable 
use 


$7,000 

based on 7.2V, 
1,000mAh 

at $50/pack 


$30 
based on 
$3,000/100kW 


Gasoline 


For mobile use 
(134hp) 


$40 
based on 
$4,000/100kW 


From utility grid 


Table 2. Cost comparison to generate 1kW of energy. This takes into account the initial 
investment, fuel consumption, maintenance and eventual replacement of the equipment. 


Lifespan 

of equipment to of equipment 

| before major 
overhaul or 

| replacement 


500h 
1 based on IC 
discharge 


The fuel cell will find applica- 
tions that lie beyond the reach of 
the internal combustion engine. 
Once low-cost manufacturing is 
feasible, this power source will 
transform the world and bring 
great wealth to those who invest in 
this technology. 

The fuel cell may be as revolu- 
tionary in transforming technology 
as the microprocessor has been. 
Once fuel cell technology has ma- 
tured and is in common use, our 
quality of life will improve and the 
environmental degradation caused 
by burning fossil fuel will be re- 
versed. However, the maturing pro- 
cess of the fuel cell may not be as 
rapid as that of microelectronics. 


This article is an excerpt from Batteries in a 
Portable World — A Handbook on Recharge- 
able Batteries for Non-Engineers (second edi- 
tion). In the book, Buchmann evaluates the 
battery in everyday use and explains their 
strengths and weaknesses in laymen’s terms. 
The 300-page book is available from Cadex 
Electronics through book@cadex.com, tel. 
604- 231-7777 or most bookstores. For more 
details on the book visit www.buchmann.ca. 


Cost of fuel 
per kWh 


Total cost 
per kWh, incl. 
fuel, 

maintenance 
& equipment 
replacement 


$1.85-$4.10 
$1.10-$2.25 
$0.45-$0.55 
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Alltec is an organization on 
the cutting edge of lightning 
and grounding technology. Its 
services include: systems CAD 
designs, installation and 
ground system testing. 


WWW.ALLTECCORP.COM 


Receiver system 


The Coyote from Berkeley 
Varitronics Systems fea- 
tures hot-swappable compo- 
nents allowing for versatile 
field use, including remov- 
able, independent receiver 
modules, GPS receiver, re- 
chargeable Li-ion battery 
and compact ATA flash. 


WWW.BVSYSTEMS.COM 


IP server technology 
DPRADIO' 
Dataradio IP gives you 


an easy and efficient way to 
connect a variety of software 


applications to a Dataradio 
wireless data network. Any 
Dataradio mobile equipped 
with Dataradio IP server 
technology will be able to ac- 
cess host-based applications 
without modification of the 
mobile environment. 
WWW.DATARADIO.COM 
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Battery testing 


The Xpresscheck-Pro from 
Astratec Electronics per- 
forms a health scan on any 
two-way battery in less than 
three minutes. The unit tests 
for battery impedance, charge 
acceptance, defective cells and 
current charge level. 
WWW.ASTRATECELECTRONICS.COM 


The Cadex 7400 program- 
mable battery analyzer and 
charger features Quicktest to 
test a battery's state-of-health 
in three minutes. The 7400 
supports more than 700 
custom-built battery adapters 
and offers 16 service programs. 


WWW.CADEX.COM 


Base station controller 


Avtee’s base station con- 
troller is a microprocessor— 
based remote radio controller 
capable of providing voice com- 
munications and radio control 
from a central dispatch office. 
Owner-configurable param- 
eters allow the BSC to be de- 
ployed in many operational 
environments. 

WWWAVTECINC.COM 


Fixed wireless products 


The i-WLL Trailblazer prod- 
ucts from 
Carlson 
Wireless 
Technolo- 
gies are 
broadband 
fixed wire- 
less solutions for rural and re- 
mote sites, They feature plug- 
and-play simplicity, CDMA 
spread-spectrum technology 
for telephone, high-speed 
Internet, leased line, Ethernet 
bridge and 2.4GHz. 


WWW.WIRELESS-TELEPHONE.COM 


= Up tw 22 krn/14 ones 
SY fine of-sight range 


Portable radio 


The Guardian por- 
table radio from Datron 
World Communica- 
tions offers the 
P-25 FDMA com- 
mon-air  inter- 
face for complete 
interoperability in 
radio service pools 
incorporating the 
P-25 standard. It is 
also fully back- 
ward-compatible 
with conventional 
wideband FM systems. 

WWW.DTWC.COM 


Base station accessory kit 


The 431-BAK accessory kit 
from IDA is designed for the 
APCO 25 mobiles KMR-25 
from King Communications or 
the EFJohnson RS5300. The 
kit allows full-function 
wireline contro] via IDA’s 24- 
66MSK digital remote console. 
WWW.IDACO.COM | 
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Battery charger 


iTECH’s (Intelligent 
Technologies) iQ- 
pac offers three 
charge rates, 
pulse condi- 
tioning 
charge, con- 
stant current 
charge, a data 
port that con- 
nects to a PC for 
battery perfor- 
mance tracking and 
a LCD to display bat- 
tery capacity. 
WWW.ITECHENG.COM 


VoIP products 


JPS Communications 


manufactures voice-over-IP 
products optimized for re- 
mote radio applications, 
crossband interfaces that in- 
terconnect multiple radio 
bands and receiver compara- 
tors that vote analog and 
trunking signals. 


WWWJPS.COM 


Console system 


Moducom’s Ultracom 
2000 E9-1-1 and radio dis- 
patch console system is cost- 
effective, all-digital, 100% 
user-programmable with 
pop-up windows and built-in 
diagnostics, It is a single soft- 
ware application combining 
radio dispatch and E9-1-1; 
just add hardware. Free soft- 
ware upgrades are available. 

WWW.MODUCOM.COM 


Control consoles 


Telex Communications 
manufactures Vega control 
consoles and is now offering 
the C-1610 six-line tone con- 
soles in a 19" rack-mount ver- 
sion. It is available in two, 
four or six lines with multiple 
microphone inputs and two 
5W speakers. 


WWW.VEGA-SIGNALING.COM 
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Self-contained radio site 


The OpenSky self-con- 
tained radio site from M/A- 
COM contains trunking base 
station radios and other net- 
work routing and RF equip- 
ment to provide cellular cov- 
erage. The equipment is 
housed in an aluminum shel- 
ter with air conditioning. 


WWW.MACOM.COM 
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| 

Speaker microphone 
Shure Com- — 

munications’ | 
810 Modulink 
speaker micro- 
phone features a 
sealed, gasketed | 
splash-proof de- 
sign with a rug- 
ged Armodur cas- 
ing. It also offers 
a million-cycle, 
silver-plated PTT 
switch and meets the MIL- 
STD 810K driven-rain test. 


WWW.SHURECOMM.COM 


Passband filter 


= 


TX RX Systems’ UHF 
U-selector offers 40dB of se- 
lectivity, 1MHz from the edge 
of the passband while fitting 
nicely into a 19" rack. 


WWW.TXRX.COM 


Tower-top amplifiers 


The SD210 and 
SD235 series of 


low intermod 
(285dBm), VHF, 
exposed-dipole, 
external harness, 
single- and dual- 
array antennas 
from Sinclair 
Technologies 
are available with 
bi-directional, off- 
set or omnidirec- 
tional patterns. 


WWW.SINCTECH,COM 


Common controller 


The model 
4020 from 
Zetron is a 
20-channel 
common con- 
troller that 
supports as many as six series 
4000 operating positions in- 
cluding the model 4217NT dis- 
patch workstation, the 4118 
rack-mount button console 
and the 4018 desktop button 
console. The architecture and 


feature set of the 4020 are 
identical to that of the 4048. 


WWW.ZETRON.COM 
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The biggest challenge 
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been transferring 


subscribers to the 
trunked UHF system. 
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Transitions 


Are you willing to take a risk? 


Investing in the stock market is 
a gamble. So is updating your busi- 
ness plan. But sometimes these 
things need to be done. Sometimes 
businesses need to head down a 
new road filled with more oppor- 
tunities in the name of growth. 

Jeff Grazi of Grazi Communica- 
tions in Denver, took that gamble. 
Grazi added 
UHF trunking 
to his business 
portfolio be- 
cause he be- 
lieved there 
were new op- 
portunities for 
growth in that 
field compared to his conventional 
repeaters, paging and communica- 
tions consulting services. In the Oc- 
tober 2000 issue of MRT; Grazi wrote 
an article describing how his com- 
pany had made UHF trunking prof- 
itable. In the article, he discussed li- 
censing, technology and infrastruc- 
ture problems he had faced when he 
started providing UHF trunking ser- 
vice. Since that article, Grazi has 
faced more challenges. After all, no 
one said taking a gamble was easy. 


for Grazi has 


conventional 


First of all, growth is slow. Don’t 
start your UHF trunking venture 
thinking that you will see the money 
flow within two weeks, or even a 
month. After three years Grazi Com- 
munications is still expanding its 
system. It is currently moving into 
Colorado Springs, CO. While growth 
has been slow in the two-way indus- 
try, Grazi hopes this new expansion 
will generate more growth in sub- 
scribers, both new and conventional, 
who turn to trunked UHF. 

The biggest challenge for Grazi 
has been transferring conventional 
subscribers to the trunked UHF sys- 
tem. It’s difficult to get customers to 
switch when the original equipment 
they have is already paid for, 
whereas when they switch over to a 
trunked system, they have to buy all 
new equipment. Most conventional 
equipment is not compatible. 

“If it wasn’t for the expense of 
switching,” Grazi said, “people 
would move over quicker.” 

An unforeseen problem has re- 
cently manifested for Grazi in his 
new venture. He discovered that 
some equipment that claims to be 
compatible isn’t—namely portables 


RECORDING 
sCRITICAL 


_ Voice Recording Systems Built for Today’s Communication 


and mobiles. A couple of weeks ago 
a customer had bought some equip- 
ment that purported to be compat- 
ible, but wasn’t. Now, as a lesson 
learned, Grazi is careful about 
what equipment is supposed to do 
and what it actually does. 

One other note to make on equip- 
ment is cost. Controlling equip- 
ment is more expensive and more 
complicated to maintain than the 
conventional equipment. 

Overall, Grazi is glad he ventured 
into the UHF trunking business. He 
was surprised at first that the return 
on investment wasn’t immediate, but 
says eventually he will see a profit 
(in about two more years). “It’s kind 
of like the stock market. You don’t 
take your money out if stocks go 
down because you realize eventually 
it will pay off,” Grazi said. “I felt like 
this was the next frontier for tech- 
nology and I wanted to get a head 
start,” Grazi said. 

If you have changed your busi- 
ness strategy or have found a new 
use for a traditional product, 
please email your story to Kari 
Taylor, associate editor, at 
ktaylor@intertec.com. a 
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Securicor reveals pending sale for $36 million 


In its May 31 statement of in- 
terim financial results, United 
Kingdom—based Securicor de- 
scribed heavy losses at its Securicor 
Wireless subsidiary and revealed 
its intent to sell the business, 

The most likely possibilities 
seem to include the sale of a small 
fraction of the company, including 
the land mobile radio business, to 
Kansas City, MO-based Midland 
Consumer Radio, A source close to 
the company said that the sale of 
the land mobile radio business 
could close by the end of June. 

The larger portion of the business 
might be purchased in a leveraged 
buyout led by the company’s chair- 
man, Robert Shiver. Tokyo-based 
Hitachi Denshi also has been men- 
tioned as a possible buyer. 

Securicor Wireless has its head- 
quarters in New York, an opera- 
tions center in Kansas City, MO, (in 
the same building with Midland 
Consumer Radio) and a research 
and development facility in Bath, 
United Kingdom. The company’s 
enterprises include the land mobile 
sales and distribution business 
once known as Midland LMR; a 
220MHz network operations and 
airtimes sales business once known 
as Roamer One; and mobile data 
and GPS hardware and soft- 
ware products once known as 
DataExpress. 

A fourth part of the company, 
Securicor Wireless Technologies 
(formerly known as Linear Modu- 
lation Technology), located in Bath, 
involves intellectual property 
rights to a modulation method 
(“linear modulation”) and elec- 
tronic chip configurations that 


Scanning ... 


Sonik Technologies, Vista, CA, has ac- 
quired the Broadband Wireless Spread 
Spectrum product line of RadioConnect 
of Torrance, CA. 

Sal Communications, ShenZen, 
China, has agreed to be the exclusive 
distributor in China for Relm Wireless, 
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facilitate the manufacture of linear 
modulation equipment. 

Securicor Wireless also owns 
more 220MHz spectrum than any 
other FCC licensee. 

Securicor Wireless posted sales of 
$8 million during the six-month pe- 
riod ending on May 31 and a loss of 
$10.4 million for the period, “a clearly 
unsatisfactory trading performance,” 
the Securicor financial statement 


Securicor Wireless’ enterprises include 
the business once known as Midland 
LMR. Above: Titan radio. 


reads. The loss is up from $4 million 
for a similar period a year ago. 
“Due to the length of time required 
before it can be brought into profit 
and because of our focus on building 
a global security business, we have 
decided not to retain the company,” 
the statement reads. “Accordingly, we 
are now in advanced negotiations for 
its disposal, a detailed letter of in- 
tent reflecting a sale price in the re- 
gion of $36 million having been 
signed earlier in the month.” 
Elliott Hamilton, senior vice presi- 
dent at Strategis Group, said that the 
price cited by Securicor couldn’t be 


West Melbourne, FL. 

Cadex Electronics, Vancouver, 
Canada, is expanding into Europe by 
opening an office in the United Kingdom. 

International Wireless Telecommuni- 
cations-Europe will use |WTA‘s Fourth Eu- 
ropean Business Wireless Congress to in- 
troduce Europe to the industry association. 

J.B. Hunt Transport Services, Lowell, 


justified by the revenue stream. 

“It has to be the technology,” 
Hamilton said. 

Hamilton said that Securicor 
Wireless’ customer base also 
would have some value, especially 
the airtime customers, although 
the number of customers hasn't 
been publicized. He said it’s pos- 
sible that no one acquiring the com- 
pany could benefit from all four of 
Securicor Wireless’ businesses and, 
thus, one or more might be spun 
off after an acquisition. 

“It’s quite a collection of tech- 
nologies and operating concerns for 
one company,” Hamilton said. 

The two-way radio industry could 
benefit from consolidation, Hamilton 
said. “I hope that the acquiring com- 
pany is not some new company de- 
ciding to enter the industry. That’s 
not what this industry needs. Even- 
tually, some company is going to have 
to start making money.” 

Securicor Wireless currently de- 
ploys linear modulation exclusively 
in its 220MHz systems. Free from 
Securicor, the company might de- 
ploy newer digital technology or 
lower-cost analog FM. Alternatives 
to linear modulation might give the 
company ways to deliver wireless 
communications with reduced 
manufacturing and operating costs 
and attractive end-user pricing 
that have seemed elusive. 

Hitachi is said to have devel- 
oped a method for deploying digi- 
tal technology compatible with the 
220MHz spectrum. Sun Valley, 
CA-based DX Radio Systems is 
testing an analog FM technology 
that also could be used in the 
220MHz spectrum. —D.B. 


AR, ordered 17,000 FleetView Trailer 
Monitoring Systems from Terion, 
Melbourne, FL. 

Thales Communications, Rockville, 
MD, (formerly Racal Communications) 
received the Technology Council of 
Maryland's Information Technology Prod- 
uct of the Year award for its hand-held 
radio for the military's Special Forces. 


MOBILE RADIO TECHNOLOGY A7 


Product Focus - Logging Recorders 


Digital logger provides start-stop control 


E.F. Johnson has teamed up 
with EXACOM to provide a digi- 
tal logging recorder 
for use on the 
Multinet trunked ra- 
dio system by EF 
Johnson. The Hind- 
sight-net digital re- 
corder is integrated 
with the Multinet 
system using an in- 
terface adapter. The logger provides 
complete start-stop control and 


identification of unique ID, group 
ID, home and site IDs associated 
with the radio system audio chan- 
nels. Features of the digital re- 
corder include the ability to main- 
tain eight to 128 channels per re- 
corder, an install-recall buffer that 
has a capacity of 2,000 channel 
hours, and archival storage that 
can support more than 4,000 chan- 
ne] hours per recorder. 


WWW.EFRIOHNSON.COM 
WWW.EXACOM.COM 


Software requires no physical connection 


The ArchiveReview software 
from Eventide can search and 
play off-site with neither a physi- 
cal connection to the recorder nor 
the need to re- 
record the data to 
analog audio tape or 
digital PC format. 
Original archives 
recorded on the log- 
ger are virtually 
tamper-proof. Unlike audiocas- 
settes and .wav files, the only way 
to edit or alter the archive data is 


to destroy the media. Therefore, it 
is often imperative that the origi- 
nal archives be available in case of 
dispute. The software, in combina- 
tion with a DVD-RAM or DDS 
archive drive, can be installed on 
any PC or laptop computer. It looks 
and loads like other Windows- 
based programs and requires a 
minimal amount of hard disk 
space. An optional foot control is 
available to facilitate the transcrip- 
tion of archives. 
WWW.EVENTIDE.COM 


When you've 


finished this issue 
of MRT and you 
just can’t wait 

for more... 


put it in high gear 
and log on to: 


MRTMAG.com 
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System uses WIN2000 


Dynamic 
Instruments’ 
digital record- 
ers use a WIN- 
2000 operat- 
ing system, 
The recorders 
locate, re- 
trieve, review, duplicate and distrib- 
ute calls through integrated hard- 
ware and software tools. Recording 
can be as few as eight and as many 
as hundreds of channels through 
networking. Archiving choices in- 
clude MO, DVD or DAT media. 

WWW.DYNAMICINST.COM 


Recording system 


offers disk array 


Dictaphone’s Prolog and Net- 
worked Guardian communications 
recording systems feature a seven- 
disk array offering organizations 
on-line access for as long as seven 
months of recorded voice communi- 
cations. The system works by re- 
cording on one hard disk after an- 
other, until all seven disks are filled. 
Then, the system operates as a cir- 
cular buffer and begins recording 
over the audio on the first hard disk. 
Disks can connect to a single re- 
corder, providing about 9,000 chan- 
nel hours of unattended recording. 

WWW.DICTAPHONE.COM 


Logger supports 
analog, digital 


The DVL-24 digital voice logger 
from JEI Communications offers 
instant recall and archival recording 
of as many as 24 recording channels. 
A built-in 6.4" flat-panel monitor per- 
mits viewing details on 18 recordings 
at one time. This logger supports ana- 
log and digital phone service, as well 
as conventional and trunked radio 
service. A locking front panel conceals 
the archival drives, the power switch 
and the monitor switch. An optional 
writable CD or DVD allows users to 
make copies of specific recordings in 
a .wav file format. 

WWW.JEI-INC.COM 
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Of the new products in the November 2000 issue, this one 
iit generated the biggest reader response. For more informa- 
i tion on this product, fog on to www.optoelectronics.com. 


Frequency counter 
decodes DIMF 


He The Multicounter CD 100 from Optoelectron- 
ne ics combines a 0.5ppm TCXO frequency counter 
with a CTCSS, DCS, LTR and DTMF de- 
coder, Key up an analog radio, and the 
frequency counter locks onto the signal 
and then displays the transmit fre- 
quency as well as the tone or code for 
that frequency. Atwo-line LCD with EL 
backlight improves operation in low- 
light conditions. It operates in the 
i 10MHz-1GHz frequency range and is 
nae ; powered by built-in NiCd batteries, 
WWW.OPTOELECTRONICS.COM 


Product Encore 


with the world’s most flexible 
2-way Remote Controllers and Mini Consoles ... 


For info on the IDA line 
of programmable Tone & DC Remotes fae 
contact us at: 
1-800-627-4432 / 701-280-1122 IDA 
218-233-1886 fax CORPORATION 


sales@idaco.com 1345 Main Ave. Fargo, ND 58103 
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Fleet manager uses 
GSM, PCS network 


Trimble’s Crosscheck GMS 1900 
mobile communicator for fleet man- 
agement combines a GPS receiver, 
GSM, PCS technology and IQ 
Eventengine firmware in a single 
module. The move to this single com- 
munications unit can bring a reduc- 
tion in cost and installation time to 
operators. This product sends GPS 
data and messages from the mobile 
unit to a base station running 
Fleetvision or third-party software. 

WWW.TRIMBLE.COM 


Cable improves radio 
coverage 


Andrew’s 
Radiax RXL- 
4.5-1 is a 5s" 
coupling-mode cable suitable for in- 
stallation in buildings and in tunnels 
where speed of installation is re- 
quired. This smaller-size cable is easy 
to install and offers lower insertion 
loss. The cable features a corrugated, 
welded copper outer conductor over 
a low-density, foam-covered inner con- 
ductor. Holes milled in the corruga- 
tion peaks of the outer copper conduc- 
tor produce the radiating cable effect. 

WWW.ANDREW.COM 


Headset features 


wrap-around design 


Eartec’s Monarch headset fea- 
tures a flexible backhand molded 
with PBT, a polymer developed for 
use in the manufacturing of auto- 
mobile bumpers. The wrap-around 
design offers a low fatigue, comfort- 
able fit even when worn with safety 
helmets. Each headset includes an 
inline push-to-talk assembly rated 
for 10,000 operations and a connec- 
tor for a portable transceiver. 

WWW.EARTEC.COM 
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Vertical pattern yields 
wireless coverage 


Radio Frequency Systems’ 
base station/hub antenna pro- 
vides two-way broadband wire- 
less data and Internet connection 
to homes and businesses as well 
as to mobile wireless subscribers. 
Developed for two-way MMDS 
applications in the 2.4GHz- 
2.7GHz microwave frequency 
range, the antenna uses radiat- 
ing element technology that re- 
jects interference from cross- 
polarized sources. The unit’s ver- 
tical patterns are tailored to con- 
form to a cosecant squared power 
envelope, which produces the 
right amount of null fill and up- 
per sidelobe suppression. 

WWW.RFSWORLD.COM 


The Rocky 
Unlimited mo- 
bile computing 
system from 
AMREL offers 
new features in- 
cluding an Intel 
Pentium III 
700MHz processor, a mini PPCI 


System supports LAN card 


slot and expansion capabilities. 
This system also supports a coex- 
isting LAN card/fax modem, CDPD 
and COM ‘/4 card. Standard fea- 
tures include temperature resis- 
tance, 89-key backlit keyboard, two 
type II or one type III PCMCIA 
slots and a removeable HDD. 
WWW.AMREL.COM 


Amplifier provides as much as 150W 


The LMS amplifier from TPL 
Communications has been me- 
chanically redesigned for easier ser- 
viceability, if needed. The amplifier 
is engineered to provide as much as 
150W of power in any band between 
35MHz and 960MHz, in a compact 
package using only 7" of vertical 


rack space. Input power ranges from 
5O0mW to 50W are available. This 
product is self-contained with a 
switching power supply and in- 
cludes a front-panel digital meter 
and LED indicators for local moni- 
toring of important test conditions. 
WWW.TPLCOM.COM 


Anything You Say... 
Can and Will 
Be Used Against You 


If you think what you say on your radio is only being heard by your partners 
in law enforcement . . . think again. Without voice privacy your radio com- 
munication is broadcast for anyone within range to hear. 

That's why Transcrypt Secure Technologies specializes in providing voice 
privacy for new and existing radio systems. Unlike other methods of voice 


f, 


‘TRANSCRYPI. 


BECURE 
TECHNOLOGIES 


402-474-4800 


wiv. transcrypt.com 


security, Transcrypt Secure Technologies’ 
scrambling technology adapts to almost 
any analog radio. Whether your commu- 
nication system is comprised of a single 
brand of radio or several brands, our 
modules secure voice audio and deter vir- 
tually all unwanted listeners. 
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Transmitter offers weather resistance 


The Quick Talk model 
from Ritron inte- 
grates digital voice 
recording technol- 
ogy with a PC- 
programmable 6W 
radio transmitter. 
This weather-re- 


sistant transmitter monitors as 
many as two contact closure/ 
switch inputs and transmits cus- 
tom voice messages over any VHF 
or UHF radio system. Line-of- 
sight coverage can be achieved 
through a radio repeater, 
WWWRITRON.COM 


Solution Providers for an 
Energized World.” 


VORIRA 
\  GORPORATION 


ad ele 


ALE 
TerraDyne Electrolytic Grounding 
Systems provide a stable, 
low-resistance earth ground 
in all soil types and 
conditions including 
rock and dry, sandy soil. — 


o al¢é 


110 Catalyst Drive 
Canton, NC 28716 USA 
Phone: 828.646.9290 
Fax: 828.646.9527 

Toll Free: 800.203.2658 
www.allteccorp.com 
E-mail: alltec@allteccorp.com 


CIRCLE (33) ON FAST FACT CARD 


~ OUTDOOR ENCLOSURES 


20D-78DD OD-30DX 
(78"H x 48"W x 48"D) (30"H x 25"W x 25"D) 


tx NEMA 4 RATED 
(4X available) 


vt MADE OUT OF 
ALUMINUM 
Powder Coating 

Available 


Available in: four heights... 
30 inches, 50 inches, 62 inches & 78 inches 
and three depths, 

25 inches, 34 inches and 42 inches 
ALUMISHIELD—Top cover protects cabinet 
from the sun's heat and falling ice 
Railsk—Fully adjustable and alodine coated 
Doors—Front and rear doors secured with 
stunless steel padlocking handles 
Vents—Front and rear, top and bottom with 
filtered panels (included) 

19° EIA (23° available) 


Fans, A/C Units & 
Heaters Available 
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ve Powdered textured finish available 
ve Adjustable rails (front to rear) 

4 sets of rails—19" EIA (23" available) 
tv Four doors 
ve Available in; two heights... 

50 inches and 78 inches 


D.D.B. 


UNLIMITED INC. 


800-753-8459 


www.ddbunlimited.com 


+ 
w 


. 
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Radio migrates easily 


Motorola’s 
| HT1550 XLS Profes- 
sional Series portable 
radio features dual- 
mode operation capa- 
bility that allows us- 
ers to switch between 
LTR and conventional 
modes at the touch of 
a button, and makes 
migration easy for growing busi- 
nesses. Additional features in- 
clude MDC signaling, four-line al- 
phanumeric display, as many as 
160 conventional channels and as 
many as 15 trunked zones with 16 
talkgroups each. 
WWW.MOTOROLA.COM 


Vocoder useful where 


bandwidth is premium 


The AMBE+2 from Digital 
Voice Systems performs under bit 
errors and acoustic background 
noise conditions. This product is 
useful for mobile radio, secure voice, 
satellite communications, computer 
telephony and other digital voice 
and storage applications where 
bandwidth is at a premium. 

WWW.DVSINC COM 


Repeaters come 


tuned, assembled 


Topaz3 offers 
four single user, 
low-power re- 
peaters. Two ba- 
sic models (the 
SR-125V VHF 
and SR-125U 
UHF) and two models with built-in 
six-cavity duplexers (the SR-125DV 
and SR-125DU) are offered. Each of 
the repeaters include two fully pro- 
grammed Maxon SD-125RF link 
modules and feature one CTCSS 
tone, a programmable repeater time- 
out timer to prevent lock-up and ex- 
cessive transmissions and TX hang- 
on. All of the repeaters are com- 
pletely assembled, tuned and ready 
for wall-mount or desktop use. 

WWW.TOPAZ3.COM 


July 

15-18; Forestry Conservation Com- 
munications Association National 
Conference, Olympia, WA. www. 
mashell.com/~roblee/feca.htm. 
17-18: European Business Wireless 
Congress, sponsored by the Interna- 
tional Wireless Telecommunications 
Association, Prague. Contact: Ryan 
Cleveland, 202-331-7773, 


August 

5-9: Association of Public-Safety 
Communications Officials—Interna- 
tional (APCO) National Confer- 
ence, Salt Palace Convention Center, 
Salt Lake City. Contact: 904-322-2500 
or www.apco-intl.org. 


September 

11-14; PCIA GlobalXChange, spon- 
sored by the Personal Communications 
Industry Association, Los Angeles Con- 
vention Center, Los Angeles. 
Contact: 703-739-0300 or www.pcia. 
expoventure.com. 

12-13: C.O.P.S. West, produced by the 
California Peace Officers’ Association, 


Merry Electronics (USA) 


Merry Electonics (USA) manufacturers a complete line of 
microphones for Marine, Land Mobile and Handheld radios. 
We are a full service OEM manufacturer for the 
communications industry 


Merry Electonics (USA) Co., LTD. 

15360 E Valley Blvd 
Industry, Ca 91746 

Phone: 626-333-8985 

Toll free: 800-227-5206 
Fax: 626-333-0215 

E-mail: merryusa@aol.com 
Web Site: www.merry.com.tw 


Ontario Convention Center, Ontario, 
Canada. www.copswest.com. 

19-22: Private Wireless Spectrum 
Management Conference & Expo, 
sponsored by Industrial Telecommuni- 
cations Association, the Council of In- 
dependent Communications Suppliers 
and the USMSS, Grand Hyatt 
Hotel, Washington. Contact: Ray 
Wisniewski at 703-528-5115 or email: 
ray@ita-relay.com. 


November 

6-8: Canadian Wireless, sponsored 
by the Canadian Wireless Telecommu- 
nications Association, Metro Toronto 
Convention Center, Toronto. 
Contact: 613-233-4888, ext. 102, or 
www.cwta.ca. 

6-11: Communications Marketing 
Conference, DoubleTree Hotel 
Tucson-Reid Park, Tucson, AZ. 
www.commktga.com. 

12-15: AMTEX 2001, sponsored by 
the American Mobile Telecommunica- 
tions Association, Wyndham Miami 
Biscayne Bay, Miami. Contact: 202- 
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JULY 2001 


www.dynamicinst.com 


Pack Your Suitcase 


331-7773. www.amtausa.org. 
12-15: IWTA 2001 Expo, sponsored 
by the International Wireless Tele- 
communications Association, 
Wyndham Miami Biscayne Bay, Mi- 
ami. www.iwta.org. 


2002 


February 

19-22: NATE, sponsored by the Na- 
tional Association of Tower Erectors, Or- 
lando, FL. Contact: 888-882-5865 or 
www.natehome.com. 


March 

7-10: Entelec 2002, George R. Brown 
Convention Center, Houston. 
www.entelec.org. 


April 

24-26: International Wireless Com- 
munications Expo, co-sponsored by 
Mobile Radio Technology, Las Vegas 
Convention Center, Las Vegas. 


www.iwceconexpo.com. 


your way! The 


recorder is: 


‘ »— 


* Accurate 
+ FAST 

* Reliable 

* Realistic 

* Easy to use 
* \ntuitive 


Enforcement 


Dynamic 


“U2 
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Easily customize your 
recorder to do things 


Dynamic Instruments’ 


800.793.3358 


INSTRUMENTS 
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NEED POWER FOR 
BROADBAND? 


= Wei DuraComm’ 


Crescend Technologies 
RF i & Modules 


4 ' i ee — Es 


B40-081 K4Ab BSO-86G MHz 46 Watt Mapiacement 
Maretasior 


DC Power Supply 


850-870 MHz Module DuraComm has Energy Efficient Rack 


Mount and Stand Alone 24 and 48 Volt DC 
Power Systems from 25 to 2000 Watts 


* Ideally Suited for Broadband Systems 

* Many systems Feature N +1 Redundancy 

* Battery Back-up Systems Available 

* Private Label, OEM and Custom Multi Output 
Voltage Programs Available 

P-Series Amplifiers Available in: 
* VHF Low Band 
* VHF (130-175 MHz) 
* UHF (450-470 MHz) 

800-960 MHz 


Contact your communications distributor 
or call or fax us Toll Free 


Phone 1*800°467°6741 Fax 1*800°825+1403 


DuraComm 
CORPORATION 


203 W. 23rd Ave. 
North Kansas City, MO. On the Web at www.duracomm.com 
64116 Email: duracomm@duracomm.com 


Crescend Technologies, LLC 
Phone: 800 872 6233 Fax: 847 593 1320 
www.CrescendTech.com email: sales@crescendtech.com 
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800-347-9375 
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FREDERICK G. GRIFFIN, P.C. 
2938 Waterlick Road 


Lynchburg, VA 24502 
(804) 237-2044 


$, 


NATIONWIDE COMMUNICATIONS CONSULTING 
Mobile Radio, Microwave, E9-1-1, 
CAD, Paging, LAN, 
Dispatch Communications Centers 
Multi Site Propagation Analysis 


Equipment for Sale 


MOTOROLA QUANTAR 
800 MHZ REPEATERS 
(Brand New in Box) 11 Available 
Model #T5365A * 100 Watt Output 
Asking $7500 each 


CELWAVE 800 MHZ 
WAVEGUIDE COMBINER 
(Brand New in Box) 

Model #WJD860-55 
Frequency Range 851-865 MHz 
5 Channel High Power * 150 Watt Load 
Asking $4500 


CELWAVE (BOGNER) 
800 MHZ ANTENNAS 
(Like New) 

BMRI10, BMR12 and BMR10/8-0 
Asking $1,500 - $2,500 


‘ Industrial _ 
Communications 


Contact Kevin Delany at 
781-319-1011 
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PORTABLE 
TECHNICAL 


PORTA:TECI SERVICE,INC 


493 Crowell Lane « Lynchburg, VA 24502 


GE Portable Radio Service Depot 
Factory Approved Nationwide 

* Current Product Lines 

* Voice Guard Certified 

* Public Service Trunking 

* Surface Mount Technology 


FACTORY TRAINED 
TECHNICIANS FOR 
QUALITY SERVICE 


ERICSSON 2 


(804) 239-3049 


GE PORTABLE SERVICE 

* FAST TURN 

* WARRANTY 

* $48.00 hr./2 hr. MAX 

* PARTS GE LIST 

* RETURN UPS PAID 
Smith Communications Service 
2121 W. Parrish Ave., Owensboro, KY 42301 


270-683-0936 SE (es 


SCHWANINGER & ASSOCIATES 
Attorneys at Law 


Robert H. Schwaninger, Jr. 
1331 H Street N.W. Suite 500 


Classifieds 


OMNICOM, Inc. 


COMMUNICATIONS ENGINEERING 


GENE A. BUZZI 


PRESIDENT 


830 THOMASVELLE ROAD, SUITE 200 
TALLAHASSEE, FLORIDA 32803 

PHONE: (890) 224-4451 © FAX: (B50) 224-3059 
E-mail: ommicom @omnicom-usa,com 


MCCON 


Mobile Communications Consulting 
5.R. McConoughey, P.E. 
Principal 


13017 Chestnut Oak Drive 
Gaithersburg, MD 20878 


MTIROTT 


COMMUNICATIONS GROUP 
RAYMOND C. TROTT, PE. 
Chairman 
1425 Greenway Drive, Suite 350 
Irving, Texas 75038 
972/580-1911 + Fax: 972/580-0641 


(301) 926-2837 


FOR SALE H-P-8920-A 
RADIO SERVICE MONITORS 
QUANTITY (17) FOR SALE 
WITH OPTIONS 


(5) H-P-8920-A OPTIONS 2/3/4/5/13/14/50 ........ $8900 
(6) H-P-8920-A OPTIONS 2/9/4/5........ .. $8500 
(6) H-P-8920-A OPTIONS 1/2/3/4/5/10 ... $8900 


= 


SO0KHz to 1GHz Frequency Range 
Spectrum Analyzer w/Tracking Generator 
Ouplex Generator/Digital/Analog Signaling 
LTR/EDACKS/MPT-1327 Trunking Test 

High Stability OCXO 

8 Month Warranty & 10-day Right of Refusal 
Tested and Calibrated 


USED TEST EQUIPMENT WANTED, 
FAX YOUR LIST TO +1 925-229-2035 


RF IMAGING & COMMUNICATIONS 
1-800-251-8911 * FAX: +1 925-229-2035 


http-/www.best.com/—rfimage 
E-MAIL: rfimage@best.com 


= > 
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CMC ENTERPRISES 2-WAY, MICROWAVE & TELECOM EOPT. 
Towers, 2-Way, Microwave & Telecom Equipment 


Quanidy 3 Pace 
10 Metarets Soectea UHF “8W WGC wf Acc $00 0 a O 
15 Motereta Spreer X 9006 UHE 110W VOC $500 eo 


20 Motgrola Maralrac YHE 110 150 Baht? 

05 Malools Smarinet Coxollers & Extra Cards 

50 Motorola Glarplus Channel Modems MUN 6525 

5D Muloola Strplys Channel Modems (1X) ORN 45354 
50 Motorola Starplus Channe: Moderns (RX) GANGSTA 
4D Motorola Senwicast Remote Delay Modules TRNYGBGA 
15 Metorsta Semulcas! Comtoiter intertace Modvhes 

20 GE MUSu 421 LHF 

26 GE Oeita SX UF 170 

15 GE Ranger Low Bard t10W 

15. GE Ranger UHF 1100 

8 Rate SSV Tomer 150° }Borom sechon #10} 


$25 ao 
“CAL O 
$775.09 «a O 
$1250 ca © 
2500 eo 
$175 00 a O 
“*CALL’* © 
HNOao 
LAM ao 
S250 ead 
LAGad 
$1090.20 mw O 
eM Oo 
wn O 
$5600 09 
$8500 OC ta 
$8200.00 va 
$8500 00 ea 
22000 0 ca 


OV Advance Indusines 48° Face 330 Tower 
Ot Advance industries 48° Face 260 lowe 
GS Mattes Farngn DM 2-8 A-12 21.23 G2 8 Tt (per teemcat} 
1000+ Andrew Halix Mangus. Ground Stags, 
1/16 DIM To Male M Adtaptons. Heeting Grips tor 1/8 and 1-5/8" Helor 
O1 Hop Granger/Teleltra 6 Gnz Het Star ty Digtal Aadio 


"CALL 


(059-463) " $/000 0D 
3 Moloeols Martiac 890 Mhz BS S30 DOta 
SY GT (Mare 8615S $75 00 va 
70 fi Gare 825 $103 08 ta 


70 (1 G-Mare MDS (TL 800) VSO a 


O? Certucos I CES 35 BMS aa! bg 
10 Motorete Vicor 800 MED Come iper TSW PA a/Dupiese $1702 00 ea 
05 HocheetColbns MIRE-2 HOT stdby 6 Ghar (Pertermewal} $3000 00 ww 
 Votoroa Staples Chavet Manes UL N62E7 SOW 
50 Materola Stuaroi¢s Tem Cards MUNE28 $000 
O) Motorola Comparators, Signal to Wasa type $400 00 a 
8 Motorola Starpomt 23 1-23 GH2 Auras aith Hat Stand-by $1000 00 we 


12 Fanewi PL 266 GHz Rarice with lal Stand-hy Vary Geod Condition = $2100 0 ge 
200 Motorola Mirek 30-39 and 39-50 404 without necessaries with PL $50.08 c9 
WO Coargi DIL 7300 Channet inadums wilh E&M Signaling S128 00 wa 
1000 Aswatiod Tellahs telecom signaling mudulos “CALL 
15 GE Loukutl 46% channet modus $100 00 na 
30 DIL AMID Saelves tadd 09 $125) start up $150.00 op 


ONew ListingO 


Call Charles at 336-769-2885 
For More Equipment Please Visit our Web Sile at 
wew.cmcent.com 
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Classifieds - Equipment for Sale 


We accept: @> Gam 


Communication Test Equipment 


Pq Motorola R2012D... $10,000 
Motorola R2021D... $10,000 
Marconi 2955R.......... 
Marconi 2955A ......... 


eR SOGRS ase $4,500 
$3,500 IFR 2945A............... $14,000 
$3,500 IFR Com 1208 ....... $13,995 
Si, Marconi 2955B ......... $4,250 IFR 2945......00000000.. $9,000 
mos 
yar Sage 930A... $3,000 HP 8920A.................. $8,995 
Esp? 


EML will buy your used test equipment. 
(888) 846-4614 © www.eml1.com 


MOTOROLA RADIOS FOR LESS 
HIGH QUALITY * EXCELLENT VALUE 


WETEC 


Authorized Motorola Distributor 


Specializing in Local, State & Federal Agencies 
WE SELL MORE FOR LESS THAN ANYBODY 1-888-GO-WETEC 
Visit our Website www.wetec.com 


CIRCLE (103) ON FAST FACT CARD 


IER 1800 iicssncsscczicy $6,500 


CIRCLE (104) ON FAST FACT CARD 


Employment 


Delta Air Lines 


UHF/VHF Radio Communications Technician 


Mie communications systems and 
other associated equipment for Delta 
Air Lines at our head quarters in Atlanta, 
GA. This person will maintain portable/ 
mobile equipment, repeater trunked systems 
which will require climbing tower structures 
and perform roof-top maintenance. 
Frequent travel is required. Qualified 
applicants must possess a FCC General 
Class License and have two years bench 
experience minimum on specific two-way 
communications systems. A 2 yr/4yr 
Technical degree or US Military experience 
is preferred. We offer a competitive salary, 
as well as a comprehensive benefits 
package, including medical, dental, 401(k), 
company-paid pension, and travel privileges. 


If interested, please forward a resume 
to Delta Air Lines, Inc. Attn. Mainte- 
nance Recruiter Dept. 961, PO. Box 
20530, Atlanta, GA 30320-2530. 
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TECHNICIAN WANTED! 
Orbacom, the name to trust for Quality 
Communication Consoles, is seeking 
Customer Support Technicians 
to join our team: 

© Min S yrs. hands-on exp in electronics field 

* Exp w/ 2-way radio consoles and PC’s a plus 

¢ Excellent trouble shooting skills 

« In-house position w/ occasional travel required 

We provide liberal benefits including 401K 
. 


ORBACOM 
Systems, Inc. 
HRi@orbacom.com 
Tel: (856) 829-4455 Fax: (856) 829-6980 
Located in S, Jersey, 15 min, from Philadelphia 
www.orbacom.com 


WIRELESS STAFFING SPECIALISTS 
ALL LEVELS OF POSITIONS FILLED GLOBALLY 


@ Technicians e Engineers e Managers e Sales 
Send resume to address below 
Check web page for immediate openings 
WW W.PERSONNEL1.COM 


is, PERSONNEL RESOURCES, INC 


P.O. Box 14570, Cincinnati, OH 45250 
E-Mail: PersonnelR@aol. com 


Since 1989 
@ 859-491-5410 FAX 859-491-4340 


A 


Lo 
Wes { 
An ww Pe %es 4 
A thoy. 


Why p,, ec! «aj 


” Mores 


(1-888-469-3832) 


TWO WAY RADIOS & ACCESSORIES 
BASE ANTENNAS 
MOBILE ANTENNAS 
PORTABLE & GPS ANTENNAS 
COAX CABLE & CONNECTORS 
RECHARGABLE BATTERIES 
RF AMPLIFIERS 
REPEATER & INTERFACES 
ENCODERS & DECODERS 
LIGHTNING PROTECTORS 


DUPLEXERS 
TOWER SECTIONS 


Immediate 
Delivery, 
Warranty 
& Service 


High Quality ot Uffordable Pricear..{1 
eErcom 


0, TX 

7262 NW. 54 Se 

(305) 469.1127 FAx 889-0052 
A 


iL PASO, 
1620 PAISANO OR 
(915) SID-5119 FAX 642.4701 
EL PASO. TX T9901 USA 
na 


woo epcom net ape 
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(cai’Dawn Rhoden for all your 
\glassified advertising needs 


qe 547-9575 


WWW.MRTMAG.COM 


Classifieds - Equipment for Sale 


Audio Accessories for 2-Way Radios! 
K lel yh K112- K500- K400- K9725- K1O00HFM- 
Affordable” 


"Comfortable" | “Top Seller" | "Best in Class" | "Easy to Use" i 
(800) 959-2899 


Fax: (760) 796-6369 
E-mail: info@kleinelectronics.com 


Ducl Muff Heavy Duty 


Web: www.kleinelectronics.com 5 Leakey Ro! , 
2 Piece Dual Muff Headset | Headset w ise} Remote Speaker Hands Free Mic 
Call Now! Lapel Mic for Safety Helmets | Cancelling Mic Mic for IDEN Phones 
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BUYING ERICSSON - GE EQUIPMENT 
MASTR Il VHF/UHF 100/250W Sta, ...cssrsesserorsen iS PURC 5000 Bases, 900 Miz, CBSJLB1101A 


Motorola Radio Rentals 


since 1962 


MICOR PURC Bases, 900 M2, C7SJZB1101A 
MICOR Aptrs. BOO Mitr, CSSRCBS103AT 
TXRX 5 Channel Combiner 
GTX, B00 MHz, LTR MIIUGD6CUIAN 
. RADIUS P200, 490 MHz. 444RFU7120BN 
PEE oes MMARATRAC, 460 Mi, T74XTATTATBK 
GE AND MICOR Comm. Rpt. 460 MHz, CE4ACB310SAY 
ERICSSON . MICOR Bases, 460 MHz, C54RC83105 
. SYNTOR X 9000, 460MHz, T74KEJ7JO4AK 
FM . SYNTOR X 9000, 460 MHz, T34KEJ7JO4AK 
NO-WAY . SYNTOR X 9000, Accessory Groups 
Sey 128 ch) ead si aranty sige " MAXTRAG, 480 MHz, D44NJA7JASAK 
5550 Scan control head mint RADIOS RADIUS M120, 460 MHz, M44GMC20A3AK 
Phoenix-SX 16CH VHF wiacc. . RADIUS M100, 460 MHz, D34LRA73A5BK 
MLSHO40/041 VHF MLS w/acc..... . MAXTRAC, 460 MHz, D34MJA73A5CK 
MSL 30-42 / 42-50 w/ace. : SCHAEFER RADIUS SM 120, 460 MHz, M34DGCZ0C2AA 
MVS VHF & UHF wéace. a * RADIO CO HT1000, 460 MHz, HOSROCBAA3AN 
KPC300 Ericsson VHF & UHF Port. ah z 4 ct M1000, 460 MHz, H44GCU7100BN 


” GP300, 460 MHz, PO4YPC2DC2AA 
KPC spk/mic wicoded cord mint Weare f P3250, 460 MHz. PS4MGC202 


SYNTOR X 9000, 155 Mitz, T73KEJ7JO4AK 
MARATRAC, 1SSMHz, T?73XTA7DAZAK 
sacroee ow seve -~ v MAXTRAC, 155 MHz, D43MJAT?A3CK 
Rangr 30-42 / 35-50 100w less acc. ..... or . ar |. MAXTRAC 152 MH?, O33MJA77A3CK 
Rangr 440-470 100w less acc. ......- = 5 i _ MT1000, 155 MHz, K43GCU71000N 


HT1000, HT750, GP350, MTX838, 
and GTX Portables, 
1000’s available plus all accessories, 
Base Stations and 


Re eaters com lete Trunkin Delia-S 450-470 less acc. JOOW ooosessssorseorn P} JONE . MARATRAC, 48 MHz, TAIXTA7DA3AK 
P ae . anata ea PU oa aes a caer (319) RADIUS M2DB. 18 MN. DSILRAST34BK 
Systems available Delta-S 42-50 less acc. 60w... 984-611! " MICOR Base, 37 MHz, C71RTB1406 


Mastril 150-174 / 29-36 NOW - diviviieat seems : TRAC, 37 Miz, TB1XTATTASBK 
NEW LONDON TECHNOLOGY IMITREX, 35 MHz, T81JJA49000K 
752 Alum Springs Road * Forest, VA 24551 (31¢ 100ea MOTOROLA SYSTEMS 90 Pek 
Tel: 804-525-0068 ¢ Fax: 804-525-0078 oy WANTED: GP300 Portables. 
www.newlondontech.co . SPECTRA Mobiles and UHF SYNTOR Mobdlies 


1-888-70RADIO ask for 
extention 210 


Radio Programming Cables Feat eee 
« g Radio Programmers 
Model#.... The Motorola Radio It Programs PA-| Programming Adaptor...$139.95 
* Compatible with "RIB" unit 
oe . * Rugged steel case. 
100,200, Peo XO ba TT (Canacon on kad). $85; * Power LED. 
(RADIUS - M400, M206, M208, M214, M216, M400, GM 10, eh | Contains rechargeable NI-CAD Batieries 
MCS-2000 ... . Perfect for field use and Portable, 
STX, STX Gemini, STX 821 trunked portables. : p ; Laptop & Notebook Computers. 
SABER and System SABER. 3 * Status LEDs: Power On and Charge. 
SPECTRA Low and Medium 5, Rye rr . * Power Switch. 
.. SPECTRA 100 Watt and High Power Units. sap nes ‘ h * Power / Charger Included. 
SYNTOR 9000 and 9000E Radio Line. . . . F * Runs for 8 continuous hours, 


.... Cloning Cable for the Motorola® HT600 /MT1000. 
.. GP300, GP350, and P110 Models. _ovyorveracbnsseceane 


.... HT1000, MT2000, MTX 838, MTX 8000, MTX 9000 (connection on side of radio) and JEDI Series. 
.... Visar Unit. . 
--. Cloning Cable for the Motorola® JEDI Series. 

. ASTRO SABER and SABER Sl. ...... 


. HT750, HT1250. .... 


Polaris Industries | BUY WITH CONFIDENCE FROM POLARIS AND LEARN WHY WE 00- 75). 3B7] 
wurw.polarisradio.com | HAVE BEEN SATISFYING CUSTOMERS FOR THE PAST 15 YEARS, 


CIRCLE (107) ON FAST FACT CARD 


July 2001 MOBILE RADIO TECHNOLOGY 5 7 


Classifieds - Equipment for Sale 


YOU CAN 
STILL BUY 
FROM US. 


MM) MOTOROLA 


aniinez MINITOR I1™ 


MOTOROLA™ PAGERS 
Now is a great time to buy these Motorola™ pagers, in stock and 


0 N SA L E NOW! ready to move, They come loaded with the critical features you 
need and the reliability you’ve come to expect. 


UNITED COMMUNICATIONS CORP. 
“Large enough to serve you...small enough to know you.” 


888-763-7550 @) MOTOROLA FORMERLY MCW 
www.uccwireless.com Authorized Paging Dist 


B) taatorsia and a predacts abort are registered trademarks af Matersia, Inc. 


CIRCLE (108) ON FAST FACT CARD 


It’s3 a.m. ff 

You’re fighting a 3-alarm fire, 

a mile from your vehicle. 

Is 80% hand-held coverage enough? 


Vehicular repeaters extend hand-held commu- 
nications by connecting to existing high-power 
mobile radios and repeating conversations in 
both directions. Iland-helds 1-2 miles from a 
vehicle maintain reliable communications with 
the base up to 50 or 60 miles away. 


The SVR-200 vehicular repeater is a cost 
effective solution that provides full coverage for 4 
hand-helds in critical public safety applications. ~ 
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Bug & Sell 


Motorola, Uniden, E.F. Johnson, Kenwood 
Two-Way Radios and Systems 


DELTA 
COMMUNICATIONS 


1-800-880-2250 
FAX: 972-278-5085 
Garland, TX 
WWW.DELTA2000.COM 


COMPLETE CHANNEL ELEMENTS 
YOUR FREQUENCY 
LIFETIME GUARANTEE 
Most Elements $20.00 with Trade 


Crystals 
We Buy Used Elements 


NKX 


1814 Hancock St. 

Gretna, LA 70053 
504-361-5525 (in LA) » 800-237-6519 

FAX 504-361-5526 


Delay Timer 


Programmabje Timer 


"ON WHEN IGNITION IS OFF" 


* Battery Protection Device 
* Low Voltage shuts down load 
* Allows retrieval of incoming data for 
MDT, GPS, AVL 
* 30 AMP 12 Volt DC 
* Low voltage sensor Ls ag ) - Over 
voltage protection (17V) 
* One year warranty. 


WIG-WAG 
HEADLIGHT FLASHER 
100% SOLID STATE 


* Power: 12 volts, negative ground system 

* Flash rate: Nominal 1.9 per second on 
wigwag pattern 

+ Lamp Wattage Capacity: 180 watts 

¢ Current Output: 15 Amps 

* Size: L 4" x W 2" 1/8 x H 1/2" ~ Weight 
3 1/2 0%. 


AC/DC INDUSTRIES 
P.O, BOX 710548, HOUSTON, TEXAS 77271 
Tel: (281) 933-0909 « Fax: (281) 933-1001 
Toll Free: 800-888-0909 


Web-Site: www.acdcind.com 
E-mail: sales@acdcind.com 
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Classifieds - Equipment for Sale 


AVCOM PSA-65C - Great Value in a 
1.25 GHz Spectrum Analyzer 


The Avcom PSA-65C is at home in 
the field or on the bench and is 
priced so you can equip all of your 
technicians. Add on options include 
frequency extenders to 6.5 GHz, 

62 MHz FM Video demod, and a PC 
interface adapter for storing and 
printing spectrum displays. 


* 1 MHz to 1.25 GHz in 
one sweep 

* -95 dBm sensitivity 

* 75 KHz minimum resolution 
BW, 10 KHz optional 

* Built-in FM demodulator 

* Line or battery powered 


Avcom Ramsey Technologies Inc. « 500 Southlake Blvd. + Richmond, VA 23236 
804-794-2500 » 804-794-8284 « www.avcomofva.com * sales@avcomramsey.com 
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BUY & SELL: 
LTR-SOOMHz & SQOMHBZ &F Johnson + Kenwood = Uniden 
MOTOROLA 


UHF * VHF * 800MHz * SO0OMHz 
* Mobiles ° Portables « Repeaters * 6-2199 Transmitters 


1-800-786-21 
_ A TERUNG 203 N. Chestnut Street * McKinney, TX 75069 
Ss 


SOCIATES, INC. Fax: 972-562-7957 
Nadoowie Ponchasay of Liset 


S ; Mike Malone 
eg Sy: alle tangent www.usedtwoway.com 


\ 


BARNETT ELECTRONICS INC 


BUY « SELL * TRADE * CLEAN WORKING EQUIPMENT 
330 HWY 236 W. Lonoke, AR 72086 
Phone: 800-423-3858 ¢ FAX: 501-676-2475 
VISA/MC, NO COD’S 


ame your price, make an offer, no orders less 
than $200. All of the equipment is used, 
removed from service and completed unless 
otherwise noted. Shipping is extra. Visa and M/C is 


accepted. ... . Hundreds of items listed on our 
website, look at: 


barnettelec.com 
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Classifieds - Equipment for Sale 


SACRAMENTO COMMUNICATIONS CO, LLC 
Phone: 209-755-4949 © Fax: 209-755-4939 © TOLL FREE: 1-800-811-4241 


. GTX 800 Mhz Privacy Plus Mobile M11UGD6CB1AN wiacc —_ $200.00 
GTX 800 Mhz LTR Portable H11UCD6CUIAN wiacc = * $225.00 
Maxtrac 800 Mhz Privacy Plus 035, 045 - 81, 82. 84. B5. 86. B7 a $100/S175 
Maxtrac LS 800 Mhz LTR (converted) 035, 045 - 86, B7 - $175.00 
Maxtrac UHF 20/6f 40w D44MJA73A5AK/D44MJA77A3AKwiacc. (6ea £ $250 00 
Maxtrac UHF 6f 40w O44MJA77A3AK wiacc s z ‘ Zs $250.00 
Radius M100 UHF 2f 25w D34LRA73A5CK wiacc .......... =~ a anainie eepeinive sa $250.00 

. Radius M130 UHF 2f 40w M44XOQC20A3AA wiace ou vsvases Se ae ee nee secrecsgatie ssibiana egereveesrreneses3eg PROC 
GM300 UHF Bf 40w M44MC20D3AA WIACE 00... i icteeeeeeeeee ee ‘ sutheeivuawoeds aici attcheqesuheaysad pecetitt pl Senses po ertaaere y”!.\ 6H 4/6} 
MTX 800 single system H25JGB5170DN wiacc ..... Par dstaso A GAGA TENOBERRTHO CHIAURRTE ais annie itt scans toe ; Sinevistan eisai wdnare TOO. 
P50 Port, H41GNU1120 42-50 Mhz 6w frie eS ee ‘ ; ‘ «$150.00 
MTX 900 Privacy Plus 896-941 Mhz H25HFAS1B3 wlace . = $200.00 
$M120 Mobiles 450-470 16f 40w M440GC20C2 ..... esis ae $250.00 
SM50 Mobiles 450-470 2f 40w 25khz M440GC20A2 ___. F $250.00 
MTS2000 900 Mhz 3w HO1WCH4PW1 : $500.00 
Maratrac 42-50 Mhz 16f 110w T81XTA7DA2BK wiace - < $400.00 
Maratrac 450-470 Mhz 110w 16f T74XTA7DA3AK wiacc $350.00 
Maratrac VHF 16f 110w T73XTA7DA2BK wiacc : : 4 $450.00 
Spectra VHF 50w T43KMA7JASAK wiace _ — DK pstin A ae $550.00 
Spectra 900 Mhz D37KGASJBSFK wemecsseait ; : gh casdaiey ec setae ako Ss ccacevarivcrsiaataaeceniasveeid eiccrbctonieteaietaiciee AGRO 

. Spectra 900 Mhz 12Bf 30w D37KMATJASDK sasecesttat ; . , kA peSeBR PREIS G he RA OGG TAP EERCET TALEO 
Mitrek UHF T34,JJA3000DK wace He he ; Se coonyeeieas Til otasins Per ete _ nnsearaenaanss $226.00 

Mot, STX 800 Mhz Type 1 H35STE5170ENSPO6 ................ ibavitceeeicat wtagied : Vie A a : vou $150.00 
Mot. STX 800 Mhz Type |. Il & conv. H3SWPASI7ODN ....... Z einai iis $350,00 
Mot. Visar UHF 450-520 Mhz 16f 4w HOSRODQAAS/HOSSDD9AAA wiacc = $375.00 
Mot. Micor 800 Mhz 75w repeater (Solid Sate PA) CSS5RCBS103AT no cabinet . E _ $1,200.00 
Mot. Micor 42-50 Mhz 100w repeater C71RCB ae = $1,500.00 
Mot. MSF 5000 800 trunked repeater 150w C85CXB5103BT $3,950.00 
Mot Site Controllers models are T45052, T5255A, TS272A CALL 
Kenwood TK-941 900 Mhz mobile - “ ‘ ‘ $250.00 
Kenwood TK-980 800 Mhz 15w LTR mobiles wiacc as : ieee $250.00 
Kenwood TK-940 800 Mhz 15w LTR mobiles wiacc prdceastcons : separa ee ere me, 2 Ri 
Kenwood TK-860H 450-476 Mhz 32f 35w w/acc $300.00 
Kenwood TK-762 136-156 Mhz 25w 32f wiacc eax tambeeee: ; * ie Oeste $225.00 
Kenwood TK-370 450-470 Mhz 32f 4w w/some acc ere err ee er as ’ = $200.00 
Kenwood TK-840 450-488 Mhz LTR 32f 25w 12.5 Khz ...... ss ee: . $225.00 
EF Johnson 8640 900 Mhz LTR mobile w/o ace z : $125.00 
EF Johnson 8655 900 Mhz LTR mobile wiacc > 9 $150.00 
EF Johnson 8600 800 Mhz LTR mobile wiacc 3 $140.00 
Standard RP70K 800 Mhz 15w Desktop repeater : - $500.00 
Standard HX-581T 800 Mhz 10 system LTR/conv port ....... $99.00 
Standard HX-582T/HX-580 800 Mhz 10 system LTR/conv port : 5 $125.00 
Uniden SPU21 460-470 Mhz 1f Zw pori NOS ened ‘ “ ee, $140.00 
Uniden 800 Mhz ESAS & LTR trunked 126! 2w 3= SPS801TSXE, 5=SPS802TSXE at ie PE Se $150.00 
Icom 440-470 Mhz 32f 4w scan, alpha display IC-F4-4 ......... meron ree 4 pionaaeeyhean ued . $200.00 
Astron RM50 Rack Mount 50A power supply ern vorethensas : saith , sigaiania $175.00 
Milcom P9-05K1-C3/P 18-05K1C1. 90w & 150w, 800 Mhz power amps , aioe WATS panel  §450- $550 
Celtwave 800 Mhz 4ch transmit combiner a . ; ; $450.00 
Telewave Sch 800 Mhz TX combiner M101-860-5TRM ........ : rere $2,500.00 
Sinclair R-103GC 30-50 Mhz notch/reject duplexer . : : $1,200.00 
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Motorola Radio 
HT1000 VHF/UHF 16ch 


« Very attractive discount for resellers only 

« Radlos include Standard Package 

¢ Available Options: latrinsically Safe, High 
Capacity Batteries, Rapid Chargers 


Need to Simulcast? 


All CCI 
Labels 


* Accurate GPS frequency sources 


We have also in-stock: Motorola * Audio delay / equalization 


GM300, SP50, Remote Speaker 
Microphones For HT1000, HT750, 


TE Shae japabiohgp 
N 
AMI: Sales: 800-410-3669 
$12.50 ea - 817-568-8550 


CCIIPROGRAMING AVAILABLE | Fax: 817-568-8023 _— 
ORDERS SHIPPED IN 14 DAYS Email: appliedmic@hotmail.com 


All radios are BRAND NEW and come 


N OR TH EA S TERN with genuine Motorola accessories. 
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Communications, inc. Delivery: Within 8-10 business days in 


Waterbury, CT (203) 575-9008 | | most cases. Advertise in MRT CLASSIFIEDS! 
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* Voter comparators 
We provide the tools: 
You satisfy your customer. 


WHOLESALE 


The Hot Sheet 


DM1000 New MDT wistatus, AVL and Display 
FMD897-EDACS 30 wisystem model. Very Clean 
FMD863 EDACS 30 wiscan model. Very Clean 
Motorola Portable 450-470 wibat, ant & chgr 
Kenwood Mobile 800mhz LTR complete Clean 
HODBSX Ericsson LPE 200 Scan wibat & ant 
H9DB6X Ericsson LPE 200 System wibat & ant 
New GE Mobile 160-174 40w 16ch 

New GE Portable 148-174 16ch scan want, clip 
EFJ New model 9841 LTR UhF truned mobile 
Bird 4524 5 to 500w 19” rack mount watt meter 
CES SDI-50 Telephone Interconnect rack mount 
DB-439-4 Floor unit 4ch Combiner 

40 Channel ultra selective combiner rk mount 


Command Data 26 
EDACSFMD 12 
EDACSFMD = 21 

RADIUS P1104 
LTR TK-930 §5 
EDACELPE 47 
EDACSLPE 45 

VHF MONOGRAM 161 
VHF MONOGRAM 55 
UHF TRUNKING 30 
BIRD WATT METER: 19 
CHEAP DIAL TONE 9 
UHF:COMBINER 4 
TX RX COMBINER! 2 


Purchase on-line: 
www.amerizonwholesale.com 


800-336-6825 


Amerizon, formerly D&L Communications is a Master Distributor for 
Comnet Ericsson, Icom, Globalstar, Mitsubishi, (TRACK and Sigem. 
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Computer Software ] 


To Your RF Coverage 
and Site Management 
Problems ... 
On your own PC! 


For either microwave links or area coverage, our 
Terrain Analysis Package (TAP)™ software helps 
you find system design solutions in-house. 

: See details and download demo from our web site! 


SorrT WRIGHT, LLC 

1010 So. Jouer St, Sue 204 

Aurora, CO 80012-3150 USA 

Tet. (303) 344-5486 + Fax: (303) 344-2811 
www.softwright.com 

e-mail; sales@softwright.com 
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Classifieds - Equipment for Sale 


NOT Accessories . . 


Scag 


L 
Necessities! ~~ 


¢ Batteries 
° Headsets 
© Speaker Mics 


yi 


* Spring Belt Clips 
° Antennas 


Freres TelePath Corporatien” 
-Like a 


v 1-800-292- 1700 
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SURPLUS EQUIPMENT FOR SALE AT 
EXCELLENT PRICES 


Our Inventory changes! Please send an 


e-mail to Joe at eastmetrocomm@aol.com 


Give us your Fax # and we will 
fax you our current list 


LABELS ¢ LABELS « LABELS 


Custom Made Labels for Pagers, Cell Phones & Two-Way Radios | 
Distinctive Foils & Holographic Materlals 
Tamper-Proof Warranty Labels 
Screen-Printed Labels, Signs, Overlays 
Motorola Certified Pager Repair Labels 
Bar Code Thermal Transfer Printing Systems 


ADVANCE LABEL & TAG 


1-800-466-5345 972-542-5345 


Fax: 972-548-2518 www,altag.com | 
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Classifieds - Equipment for Sale 


SURPLUS 2-WAY RADIO EQUIPMENT 
SPANTEK Radio, Ltd 


-BUYS- 


Surplus Radio Communications Systems, Infrastructure, Mobiles, 
Base Stations, Handhelds & Test Equipment 


Please e-mail or Fax us a list of any of the above items 
you may have surplus. .. we buy continent wide. 


We also supply complete turnkey systems & individual radios 


Spantek Radio LTD Toll Free Tel 877-772-6835 
D-7 5035 North Service Rd Fax 905-335-4430 
Burlington, Ontario, L7L 5v2 e-mail info@spantek.on.ca 

CANADA www.spantekradio.com 
We receive all US shipments at our Niagra Falls, New York, USA Warehouse facili 
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Quantity 
4 


* Site simulcast system 
* Motorola MSF 5000 Repeaters 28 
* Smartnet Spectra C7 Mobile 535 
* Spectra C7 Control Stations 8 
* MTS 2000 Portable Radios 26 


* Centracom Series II Phis consoles 
complete with CEB 


* Harris 6 Ghz Digital Microwave 
system 5sites 


For further information or inspection, 
please contact: 
Dave Collins at 517-788-2967 or e-mail 
dicollins@cmsenergy.com 


CONSUMERS ENERGY 


115 WEST TRAIL STREET 
JACKSON, MI 49201 


* BOARDS ¢ STRIPS ¢ ACCESSORIES e ELEMENTS «REEDS «+ 


PCI — PEKAAR COMMUNICATION INC. 
ee } Specials of the month $ Steve's back, formerly of Gregory Electronics Corp. 


FA_36-50 range 40W w/accessorias 


And « 


Ge MASTER Il Base Cards. DC control, AX control, Remote audio, TX control, PSLM. STE, alarm tone 

GE ORION mobiles 42- 50 range 60 watt with accessories 

GE EXECT II 40W tabte tap base high band or low band 
GE MDS moniles high band with access. Mode! TLH22 

GE MLS mobiles high band. with mic & bracket 

GE MLS UHF mobiles with mic. and bracket 

GE S550 Scan contro! head 

GE PHOENIX Mobile 

GE PCS Portable 470-490 rance w/ baltery & antenna... 

MOTOROLA Mitrek 39-50 range GOW wiaccessaries 

REGENCY Mobile model BTH201 high band 


T13S « 


Advertise in 
MRT CLASSIFIEDS, 
or get eaten by the 

competition! 


MOTOROLA Micor 150-170 range, 1DDW range tess accessories ee , 
Catalog Available... you can't find it, try us! Call (973) 772-0704 or tax (973) 340-1902 


¢SO33H « SLNAWATS* SeIHOSSADOV + SdlHLS « sauvod« 


*BUY *SELL «TRADE» 


«A0VuL* 


Below Wholesale Prices WHOL 


Original ComNet 
Ericsson Batteries 


Cardinal 
Electronics, Inc. 


SERVICE MONITOR 
Repair & Calibration 


Exclusive Monitor repair since 1973 
NIST TRACEABLE NEW LOWER RATES 
ma =6Visit our Website: cardinalelec.com @2 
ey i A 


LPE 200 Battery 


8KO191202 1700 MAH Battery 


LPE / KPC / 600P 
BKB191203 1200 MAH HI CAP 2... senses 
BKB191202 1700 MAH X-HICAP........000000 
MONOGRAM 
BKB191206/3 1200 MAH... cece seseeneees 
BKB191206/1 G00 MAH 0... esesessestesnesesees 
MPA / MTL/ TPX 
BKB191205/1 1200 MAH...,..-.erovserenserraseer 
BKB191205/3 1700 MAH.......ersseeseersesersee 
MRK 1 / MRK Il 
49A149B38P1 = 1200 MAH Hi CAP oon... ecsessees 
M4A3278P1 1700 MAH XH CAP... senses 
PANTHER 

TOPBIUO PANTHER 1100 MAH 
TOPB2U0 PANTHER 1500 MAH 


1631 N. Evergreen Ave. Arlington Heights, IL 60004 
Ph. (847) 797-7820 Fax (847)870-0342 


Loudoun Communications Inc. 
Communications Systems 


REPAIR DEPOT 
Quaity Service on MicropRocessor-BASED 


MosiLes, PorntasLes AND ConTROL HEAps. 
Surrace Mount Repair. Most repairs $75 Plus paats. 


$GA7O5293P1 = PCS 1400 MAH... sesseereenesves 
PCS 1700 MAH....c.ceseeseesveree 


FREE ESTIMATES. 


Warranty Service Available On: 
Com-Net Ericsson * Kenwood 


585 Factory Shoals Rd. 
Austell, Ga. 30168 770-948-9566 
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MOTOROLA *49 2%: ers 
PORTABLE & MOBILE REPAIR 


* Quick Tum Around + Free Retum Shipping 
» Factory Trained & FCC Licensed Techs 


ae 


11110 W Oakland Park Bid. Suite 275, Sunnse, FL 33351 


ei RADIO 
Wels aan 


OrIiee ule jen years of great 
service to you! 


Call for a quote. 
We'll make your next 
project affordable. 


www.mosscom.com 
800-822-MOSS 


2-WAY RADIO & PAGER REPAIR 
Flat rate Minitor Il $40. New/Used 
Pager/Radio Sales. Keynote SV with 
monitor, Minitor Active Filters. All 
work guaranteed. Your 1-stop shop 
for affordable & quality service. 


The Pager Clinic® 
621 C. Innovation Circle 
Windsor, CO 80550 
Toll Free 1-866-349-2747 
or visit our website at: 
www.thepagerclinic.com 


Rentals and Repairs 


ml Suite 110/111 
= eo 
Saeco 


www.nselectronics.com Fax: 


July 2001 


Cushman / IFR / Motorola / Wavetek 


Get Your Test Equipment Needs 
From Service Professionals. 
We Buy & Sell Service Monitors. 


Communication Service Monitor 
Repair & Calibration Specialists 


NS Electronics Service, Inc. 
3610 Dekalb Technology Pkwy 


Atlanta, GA 30340 
Phone: 770-451-3264 
770-458-8785 


Classifieds - 


MOTOROLA 
RADIO RENTALS 


¢HT1000, GP300, P200 
* Intrinsically Safe 
«Full Line of Radio Accessories 


«Mobiles & Repeaters 
¢ 24-Hour Service 
¢ Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 
e-mail: eventcomm@aol.com 


Minitor II Pager 
Repair Just $37.50 
Price includes all 
Parts and Labor 
5 Day turn time 
90 Day Warranty 


800-822-2180 


1300 N FL Mango Rd #26 
West Palm Beach, FL 33409 


Dealer Price 


Water/Physical Damage and 
housing parts not included 


PORTABLE/MOBILE TWO-WAY RADIO SERVICE 
* One Flat-Rate of $89.00 Includes: 
* Labor, Parts & Fed-Ex Return Shipping 
+ We Service Most Major Brands 
PORTABLE RADIO SERVICE, ~~ 
209 KERA Drive 
Mountain View, AR 72560 
Voice: 800-245-4310 
Fax; 870-269-5666 
www, portableradioservice.com 


Rentals and Repairs 


AMPLIFIER SERVICE CENTER 


WE REPAIR: 
> TRANSMITTER AMPLIFIERS 
> TOWER TOP AMPLIFIERS 


TWO-WAY RADIO, PCS & CELLULAR AMPS 
MOTOROLA, GE, ERICSSON, MILCOM... 


78 Airpark Drive ‘Adivanicad 
Lynchburg, VA 24502-3757 } 
Phone/Fox: (804) 237-8255 COMMUNICATIONS 
Toll Free: 1-800-488-7908 

www. advcommunicationsinc.com 


CHECK THE FACTS THEN 
CALL THE BEST! 


Chicago Tower Leasing Corp 


Environmentally controlied 
’ equipment enclosures, back-up power, 
RF engineered sites. Secure. 
Premiere sites in Metro Chicago Area-choice of 
Federal! State, Govt. & all Class A Systems. 
STAN STANN 
105 MURPHY LAKE ROAD 


PARK RIDGE, iL 60068 (847)823-77 13 


ANTENNA SPACE AVAILABLE 
200’ Richmond, VA 
500° Norfolk/Portsmouth, VA 
200° Newport news, VA 


400° Hampton, VA 


Areawide Communications Inc. 
757-595-7163 


Professional Consulting Service 


Define 
Design 


MOBILE RADIO TECHNOLOGY 


Engineering For The Wireless World 
Wireless Communications Systems and Facilities 
Acquire Build Manage 
Zone 
RCC Cons 


1) Woodbridge Center Drive, Suite 201 


Test 


sultants, Inc. 


Operate 


Woodbridue, NJ 07095 


800-247-4796 


einai! - inforiree,com 


ees Nutter the AX batoriiaticnie 
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Educate your 
customer and be 
ready to back up 

your product 

or service. 
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Roger That 


“The Times They Are A-Changin’” 


Hello. My name is Roger. I have 
a couple of confessions to make. It 
is time for me to be honest with you. 
In my last column I 
told you a bit about 
myself. Now, I must 
offer you an insight 
into the inner Roger. 

Confession #1 — 
When I was in col- 
lege I played in a 
rock band. It was 
the ‘60s, and my life 
revolved around my 
1964 vintage Fender Stratocaster 
guitar. So, my public admission to 
you is (drum roll): I’m an old rocker 
who just never grew up. No long 
hair then. No hair now. 

Confession #2 — When I was in 
the U.S. Air Force, I once had the 
nickname “The Whistler.” I never 
realized it, but often a situation 
would remind me of a song. And be- 
fore I knew it, I would whistle it. I 
was even known to play the air 
guitar when I thought no one was 
watching. I was caught more than 
I care to admit. 

Why do I need to mention this? 
Well, you see I want to learn more 
about what is important 
to you, the reader of Mo- 
bile Radio Technology. 
So, I invited three highly 
respected members of 
the mobile radio commu- 
nity to lunch. Although 
my purpose was to ask 
questions, I ended up becoming the 
“fly on the wall.” My guests con- 
versed as friends who haven’t seen 
each other in some time. The “war” 
stories flew. I sat there, entranced, 
listening to them discuss what the 
mobile radio world used to be and 
what it is today. I asked a few ques- 
tions, but I didn’t need to. I felt like 
“Grasshopper” in the old TV show 
Kung Fu. 


No ponytails, then or now 

As I listened, I noticed that two 
of my guests had ponytails. My 
envy, I hope, wasn’t too obvious. I 
had wanted to grow a ponytail 
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when I was in the rock band. But 
my dad thought that “only hippies” 
grew them. I guess my clothes 
didn’t send the message, “Hey, Dad 
Iam a hippie.” So, because I was a 
poor musician and student living 
at home, I acquiesced to no pony- 
tail. Today, I couldn’t grow a pony- 
tail if I started off as Secretariat. 

After a highly enjoyable and 
educational lunch, I found myself 
whistling Bob Dylan’s “The Times 
They Are A-Changin’.” No air gui- 
tar. Heck, I had to keep my hands 
free to drive the car and be ready 
to answer my cellphone. 

(OK. Confession #3 — My pet 
peeve, besides people who haven't 
figured out how to use a turn sig- 
nal, is people driving their cars at- 
tempting to use cellphones at the 
same time.) 


The times, they did change 

The discussion of my three co- 
lunchers made it clear that the 
mobile radio industry has under- 
gone tremendous change. Of the 
many changes they discussed, the 
one that stuck out the most was 
how people do business today com- 
pared to 10, and even five, years 
ago. The same can be said for just 
about any industry that deals with 
technology. The creation of need 
drives the change in other technol- 
ogy markets. That need could be for 
a new application or capability, or 
the need to be “now.” (As in, “It’s 
new. I have to have it now.”) 

In the mobile radio market, the 
need is much the same now as it 
was 10 years ago. Technology al- 
ways has an impact, but not to the 
degree, say, that mobile telephony 
has seen. The real change is how 
people do business. 


Roger’s quiz 
Do you do business differently 
today than in the past? 
O Yes 
Q No 
QO Can't remember that far back 
Do you offer the same product 
lines and/or services that you did 


in the past? 

Q Yes 

No 

QO Still waiting for the tubes to 
warm up 

Are your clients as technically 
oriented as they were in the past? 
Q Yes 
Q Sort of 
QO Can’t tell a gigahertz from a 

megahertz 

This is a short quiz, but I think 
you can catch where I’m going. Of 
course you do not do business the 
way you used to. No matter 
whether you are a dealer or an op- 
erator (or both), to survive, you 
have had to change. 

At IWCE 2001, I talked with a 
number of folks about their busi- 
nesses and how they are approach- 
ing them. A few appeared to have 
stayed the course with little change. 
As one individual put it, “It’s a good 
ol’ boys network, anyhow.” This in- 
dividual was in the minority. Most 
have had to deal with what techno- 
logical changes have occurred and 
the level of experience and exper- 
tise their clients have. 


The magic answer 

No matter the problem, I suppose 
it’s human nature to look for the path 
of least resistance or the easy answer. 
Well, I'm here to offer Roger’s rule 
for doing business: Educate your cus- 
tomer and be ready to back up your 
product or service. 

Is this too obvious? Most answers 
are. Yet, there are those, and you’ve 
met them, who take the “They have 
to come to us because where else 
are they going to go?” approach. 
Use this approach, and one day the 
customer will tell you where to go. 
Well, I feel a song coming on. 

Come gather ‘round people 

Wherever you roam ... 


004 —— Raitor 
rlesser@intertec.com 
www.mrimag.com 


Public Safety Mobile Radio Paging Networks Wireless SCADA 


Our radio dispatch, E9-1-1 Customize a radio-telephone Wide-area paging network __ As total systems or updates 


telephone, TDD, IRR, and network for organizations for service providers and to multi-vendor systems, 
fire alerting systems help such as utilities, healthcare, scalable on-site paging our Wireless SCADA, 
police, fire, and emergency airports, campuses, and systems ensure a perfect fit Telemetry, and Alarm 
medical agencies save lives forestry that ensures for hospitals, hotels, Processors are ideal for 
and protect property around complete control and casinos, and factories. waste/fresh water, oil/gas, 
the world. security. and electric utilities. 


i for Specialj 
solutions 1Zed Co 
Nun; 


Zetron is a master when it comes to providing Ca ty Oo Ns 
highly-reliable, easy-to-use, and reasonably-priced 
communications systems. 
Many users in diversified applications recognize our 
commitment to quality products and superior service. 
Small and large organizations around the world 
trust and respect Zetron. You can too! 


Call today for your set of Zetron Product Guides. 
Learn about solutions that support your business. 
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ZETRON, Inc. 
Internet: http://www.zetron,com European Office: 
2 AX! +4¢ 


)-8 20-7031 Phone: r44 12 


Ynone: 1-425-820-6363 Fax: 1-¢ 
PO Box 9/004, Redmond, WA ¢ 35-9704 USA 


zetron@zetron.com 


| | LEADING THE WORLD IN ADD-ON 
mi TONE SIGNALING PRODUCTS ». 
COMMUNICA TIONS | FOR OVER 30 YEARS ere", 
SP. E CIALI Ss TS, '/ IN C. = » One Year Warranty on all products 


» Order Factory Direct — No Minimums 

>» Same day shipping on most orders 

> Toll free voice and fax for easy ordering 

> 24 hour “InfoFax” and website application notes 
for around-the-clock tech support 


DCS-23 


Wee Prigpnble tral 10800 chi NOW MORE THAN EVER, YOUR BEST SOURCE 
16a he x02 FOR QUALITY TONE SIGNALING PRODUCTS! | 


WE'RE PLEASED TO.ANNOUNCE THE ACQUISITION OF THE | 


sot Selectone 
Cail us for the lowest cost, 12.5kHz channel spacing, 


exact replacement crystal and ceramic IF filters for 


part 90 Refarming. Complete kits available for LINE OF TONE SIGNALING AND ENCRYPTION PRODUCTS, 
ea ee TO BETTER FULFILL YOUR TONE SIGNALING REQUIREMENTS. 


ST-20, 25, 50 
Voice Encryption Units. 


ID-8 PRIVATE COLLECTION} series provides, low to:high level 
Automatic Morse Station Identifier securily for two-way radio. voice applications: \ 
Meets all FCC ID requirements, PC programmable with optional kit. \\\ Sates 
Fully field programmable with included keypad. 0.9" x 1.5" x0.25" ‘ : NEN OSE 
4.85" x4.12" x 35° $79.00'- $299.00 Sis J Hae 
$69.95 } 
PE-1000 
Desktop:Paging Encoder 
Two-Tone Sequential. ST-804A 
Other formats and custom tones available. Multi Format Encoder ee f 
T5"x 78x27" } Encodes Two-Tone Sequential, Burst Tone, 
$224.95 ' or OTMF ANIENI Formats: j 
PC programmable with optional kit, 
or factory prograrnmed for free. 
1.15" x.0.84 x 0.15" ‘ 
$59.95. 
S$S-64 
iCTCSS Encoder 
Microminiature, DIP switch programmable. 
Includes 64 tones from 33.0 to 254.1 Hz. ST-809B Leth 
0.66" x 1.08" x 0.21" Multi Output DTMF Decoder | 
$28.95 Decodes address codes of 1 to 7-digits ft 
all 16 DTMF characters. / 
Multiple outputs and remote reset capability. 
PC programmable with optional kit, or factory 
programmable for free. 
TE-32 a 0.85" x 0.21 
Mulli-lone CTCSS Encoder ~~ 
Rotary dial switchable to any of the standard 32 EIA tones. : 
5.25 x33 KT" \ ' 
$49.94 ST-888 aS 
TE-320 with LED display, $99,95 Desktop ANI Decoder / Display Unit 
Use with ST-804A or other DTMF ANI encoders for 
monitoring of,fleet radio users and control systems. 
$499.00 
TP-3200 ) ae 
Shared: Repeater Tone Panel : 


,. Full featured and with all 157 CTCSS/DCS codes. 
af Desktop.and rack mounted versions. 
$279.95 


TS-64 
CTCSS Encoder-Decoder 
Microminiature jumper programmable. 


COMMUNICATIONS SPECIALISTS, INC. 
nen ae 33.0 to 254.4 Hz. ; ae 426 WEST: TAFT. AVENUE * ORANGE, CA 92865-4296 
$54.95 (mode! TS-6408 wth DIP switch, $57.96) | ) PEI PAG GIL FART ee) a 


] | ENTIREU.S.A. (800) 854-0547 « FAX (800) 850-0547. 
http-/www.com-spec.com 
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